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DEALERS DON’T HAVE TO “ 


If yours are modern electrical products, it’s time you ex- 
terminated CORDITIS. Your dealers are modern, too; 
they know that old fashioned cords give them grief. To 
them, a Belden Electrical Cord is a sign of modern equip- 
ment that cuts out the costly service calls. They know they can get Belden-equipped 
products in almost every line. 


Why not capitalize the extensive Belden advertising program? Eliminate CORDITIS and 
give your products the plus sales and service features of Belden Electrical Cords. Specify 
Belden because it’s either Belden or BUST. 


* C 0 R D | T { S —a dangerous disease of 


electrical cords; the symp- 
toms are frayed wire and broken plugs. It causes 
severe mental irritation and violent nervous dis- 


orders among electrical appliance users. 


Prevented by 


~~ CORDITIS 





Easily identified. Extensively advertised in Satur- 
day Evening Post, Good Housekeeping, and Time. 
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“NIGHT AND DAY” eae 


FOR SIX YEARS 


and never re-lubricated! 


@ These New Departure self-sealed. lubricated- 
for-life eleetrie motor bearings have not cost one 
cent for maintenance. After the equivalent of 
18 years ordinary operation. they are still service- 
able. This is not an isolated instance. Millions of 
N-D Seals are giving surprising results everywhere. 


How would you like to get this kind of service in 








your machines or electric motors? New Departure 
engineers would welcome the opportunity of 
working with you for better bearing performance. 
Booklet “Sealed” tells the interesting story of 
self-sealed bearings. Ask for Booklet D-14. 
New Departure, Division General Motors Cor- 


poration, Bristol, Conn. Chicago and Detroit. 


EW DEPARTURE 
N-D-SEAL BEARINGS __ .. 
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resident MEKIN LLY 


had a prescriptton 


@ When the desire for profits at any price becomes so strong that either 
through lack of information or deliberate intent it leads to the substitution 
of inferior elements, it becomes a grave threat to the very life of business. 

Switches are a case in point. In any product they are likely to be re- 
garded as an unimportant accessory and bought on a basis of price alone. 
Yet, as anyone who gives them the consideration they deserve knows, 
a major share of the operation of the product depends upon them. 

That's why it is important that you get the facts about DURAKOOL* 
Switches. Greater capacity, longer life, more accurate calibration—and 
above all, indestructibility —are provided by the metal envelop and 
liquid fill. Write for your copy of “The Mercury Switch of Tomor- 
row, containing all the interesting details. DURAKOOL, Inc., 
1087 N. Main St., Elkhart, Indiana. 


® Trade Mark Registered U.S. Patent Office 
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DURAKOOL does not manufacture control 
instruments—only switches. But any con- 


trol instrument can be equipped with 
DURAKOOLS. 


e When President McKinley was shot by Leon 
Czolgosz, the attending physicians announced 
the wound was not fatal and confidently pre- 
dicted his recovery. However, as a precaution 
against the possible development of infec- 
tion, they prescribed a newly discovered drug. 

Unfortunately the druggist to whom that 
prescription was sent, either because he did 
not have it in stock or because he wanted to 
increase his profit margin, substituted another 
compound which was inert and of little value. 
As a result, after a few days of promising con- 
valescence, the President suddenly died... 
And the autopsy showed that the cause of 
his death was not the anarchist's bullet, for 


it had touched no vital organ, but a gan- 


grenous infection. 
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Aluminum Company of America, 
2179 Gulf Bldg., Pittsburgh, Pa. 
I want a copy of the new booklet, “Machin- 
ing Aluminum” 
Name 


Company nas 
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ALCOA:>-ALUMINUM 
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Advantageous applications of Bakelite XMS-10023 Material include: 


BAKELITE POLYSTYRENE LOW-LOSS MATERIAL 
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See baba oct Sank ahs 


coil forms, tube bases, terminal blocks, spacing washers, connector blocks. 


FTER exhaustive research and 
Dee is, ie aca. 
Bakelite Corporation now contrib- 
utes to electrical science and in- 
dustry a superior thermo- plastic 
material for low-loss purposes. 


Possessing the extraordinary 


properties in a molded plastic, of 


a power factor of less than .0002 at 
frequencies of 60 to 1,000,000 cycles, 
and a dielectric constant of 2.60 at 
the same frequencies, this new 
Bakelite Polystyrene molding ma- 


terial offers marked advantages for 


BAKELITE CC @ KP O83 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


BA 


REGISTER 
“The registered trode morks shown obove distinguish moter 
ed by Bokelite Corporotion. Under the copit 


PEON... Bread PARK 


many electrical products and equip- 
ment parts. Its dielectric strength 
is more than 500 volts per mil; its 
resistivity, over 10° megohm centi- 
meters; and its arce-resistance, 240 
to 250 seconds. 

In addition to these electrical ad- 
vantages, Bakelite XMS-10023 
material provides the important 
merits of: uniformity in molding; 
freedom from crazing or other sur- 
face difficulties; permanence of di- 
mension at temperatures under 
100°F; and high resistance to water, 









AVENUE, NEW 


B est Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


LITE 


numerical ign tor infinity. oF valimited quontity M rymbolizes the infinite 


acids and alkalies. Its durability 
and toughness are indicated by its 
A.S.T.M. Impact Strength of .16 
foot pounds, and flexural strength 
of more than 7000 pounds per 
square inch. 

Opportunities for the improve- 
ment of high-frequency apparatus 
through application of this new 
Bakelite molding material are prac- 
tically unlimited. We invite elee- 
trical engineers and manufacturers 
to write for further data on Bakelite 
Polystyrene Low-Loss material. 
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number of presen! ond tuture uses of Botelite Corporeron s products” 


PLASTICS HEADQUARTERS 
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‘Here we are, back from a year's grand tour with the ROXALIN 
TRAIL- BLAZER! The flexible finished products it displays were gladly 
and generously contributed by scores of nationally known Roxalin 
users, and when we started on this selling crusade, we felt this sort 
of ammunition would be effective. Frankly, we didn't foresee how 
effective it would prove, because we had been taking the unusual 
qualities of Roxalin finishes pretty much for granted. So it was surpris- 
ing, as well as gratifying, day after day to note the astonishment of 
experienced finish engineers at this or that specific performance, and 
: to hear admiring words from hard-boiled buyers, often ending in 
‘That's what we want.’ Such enthusiasm has re-sold us all over again 
on our own products —in fact, I've had to order a new helmet. | hope 
your 1938 is a good one —it looks like a big year for Roxalin, too.” 


The Blue Knight 





Watch for our next advertisement which will start you on a picture tour 
through the TRAIL- BLAZER. And don't miss our representative when he 
calls on you. He may help you in your program of product improvement. 
Roxalin Flexible Lacquer Co., Inc. - Box 581 - Elizabeth, New Jersey 
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LACQUERS & SYNTHETICS 
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[STOCRAT 


Quiet Propeller Fan Blades are rugged, sturdy 
dependable— built to give years of trouble-free performance. 
Their unique, patented construction was developed by ex- 
hauStive research in a laboratory thoroughly equipped for the 
Study of aerodynamics. AIRISTOCRAT fans have survived 
breakdown tests made under the most extreme conditions — 
assurance of quiet, efficient performance in the fans which 
you manufacture. Either model will improve your unit. 


| 


TRADE MARK REGISTERED 


See our exhibit at the Sth INTERNATIONAL HEATING & VENTILATING 


I \POSITION, Grand Central Palace, New York, N Y., January 24 to 28, 1938 


The lorrington Mtg. Co. 


Torrington -~ Conn. USA. 


DE LUXE 
MODEL 


STANDARD 
MODEL 








Sizes 10° 
a ‘Ta 


Sizes 8” 10” 
0 ame Seles Fi 
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Our washer has been selected as standard equipment on the rocker 
arm assemblies of all American Airline Flagships. The rocker arm 
assembly operates about 1,000 times a minute and must stay in 
adjustment for approximately 85,000 miles before readjustment. 
Positive action of the rocker arm assembly at this point is safe- 
guarded by Everlock washers. Surely, our washer can fit in equally 


well on your job. Send for free samples today. 


THOMPSON BREMER & CO. 
1640 West Hubbard St., Chicago, Illinois 
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* THIS IS THE ROCKER 
ARM ASSEMBLY 







































... find us specially equipped 


to handle their unusual problems 


N increasing number of manufacturers are making use of 
Micalnsulator Company’s unequalled facilitiesand ready 
cooperation in the development and manufacture of new and 


improved electrical insulation. The examples cited are typical. 
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Our long experience has equipped us to successfully 


ICANIT 


INSULATOR ° - e e ° 
REGUS. PAT OFF complete this order for man-sized Micanite 





Commutator Rings. As the originator or built-up Mica insulation, we 
are in asimilar position to furnish you with better Micanite plates, 


segments, tapes, cloths, tubes, washers, etc. 
& 





\PERFECT / 


LAMICO i The Laminated bakelite sheet material illustrated 


which has materially increased the life of this 
manufacturer's plating barrels is the product of Mica Insulator Co.’s 
modern research unit. Other developments include Translucent 
Lamicoid, Graphic Lamicoid, Decorative Lamicoid as well as standard 


electrical and mechanical sheets, rods, tubes and fabricated parts. 
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varnished cambric tape and cloth have gone to work 
at Boulder Dam and Norris Dam — making both temporary and perma- 
nent electrical wire and cable joints. Laboratory and service tests by 
electrical manufacturers have proved that Empire Tapes more than meet 
their exacting requirements as to dielectric strength, tensile strength, 
elongation, pliability, finish, uniformity, and resistance to aging. 
MICA INSULATOR COM PANY, 200 Varick St., New York; 542 South Dearborn Sc., 


Chicago; 1276 West 3rd St., Cleveland. Branches at: Birmingham, Boston, Cincinnati, Los Angeles, 


San Francisco, Seattle. Canada: Montreal, Toronto 








MAKING -— the largest one-piece Micanite 


Commutator Rings ever produced. 


DEVELOPING — new acid-resistant 


plastic panels for plating barrels. r 





SUPPLY]! NG-— improved Varnished Cambric 


insulation for unusual operating conditions. 

















ASK THE BEST 
MANUFACTURERS 
YOU KNOW ABOUT 
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We welcome the opportunity to cooperate 
with your engineers. Test samples and a 
wealth of technical data are available for the 


asking. May we hear from you? 


AMERICAN ENAMELED MAGNET WIRE COMPANY, 
Port Huron, Michigan. (Division of The Electric Auto-Lite 
Company). Manufacturers of a complete line of MAGNET wire 
... ANTENNA wire... ANNUNCIATOR wire... AUTOMO- 
TIVE cable ... BARE COPPER wire... FLEXIBLE CORD... 
LAMP CORD... RADIO wire ... RUBBER COVERED wire. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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If ‘‘the proof of the pudding is in the eating 
thereof’? —then we need not go beyond the 
experiences of the manufacturers of these well 
known products. 


Some of them require dependable operation at 
high temperatures; others operate at low tem- 
peratures. Bimetals having extremely narrow 
variation in electrical resistivity are essential to 
the successful operation of some. To meet the 
multitude of different bimetal requirements, 
many alloys and combinations of alloys are de- 
manded; with a variation of sizes, thicknesses, 
designs and shapes. 









The reputations which *these Nationally known 
products enjoy for accurate, dependable operat- 
ing efficiency in their individual fields, warrant 
your serious consideration of Chace Precision 
Thermostatic Bimetal as the actuating element 
in the control of your present or contemplated 
product. 





We have seen new Bimetal needs grow as industry 
has developed new products... We have kept in 
step by aiding in the solution of temperature 
control problems that have made many of these 
products possible. We know how to put ‘‘must 
have’’ qualities into a bimetal element to answer 
your specific control requirement. 






It will pay you to specify Chace Precision Ther- 
mostatic Bimetal in your operating control. 
Chace engineers will gladly aid you in your 
selection of the type of bimetal best suited to 
answer your particular needs. 
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W.M.CHACE COMPANY 
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This Is Just What 


We Need And Delco Appliance 
Makes Good Motors 














This type of Series D. C. pELco APPLIANCE Motor 


has solved all the motor problems 


of a large auto heater and defroster manufacturer 


To meet this one manufacturer’s needs, we supply 
6 types of this motor with 17 variations in applica- 


tion, speed, and lead length. 


This illustrates the adaptability of Delco Appliance 
Motors and shows how with standard models you 


can take care of practically any application. 


Delco Appliance Fractional Horsepower Motors, 
although inexpensive, are noted for long life, free- 


dom from trouble, and low operating cost. That’s 





why there are more of them in use than there are 


\ of any other makes. 


DELCO APPLIANCE MOTORS 18 models from 1/60 to 1/8 H. P. are listed on our 
0 specification sheets, and represent only a portion of 

our various models. If you will send data showing 
(Oreo your requirements, our engineers will be glad to 


} » make recommendations covering your application. 


DELCO APPLIANCE DIVISION 


GENERAL MOTORS SALES CORPORATION 
ROCHESTER, N. Y. 


PRODUCT OF GENERAL MOTORS 
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The “CHIEF'S” NOTE BOOK 


Ir you’p CALL around some day, and ask 
for “The CHIEF,” the chances are that 
we'd have to ring for him, in the foundry. ... 
You know, he’s the man who discovered 
Chromel, 30 vears ago—and ever since then 
he has continued his experiments to make 
Chromel better. So, in the foundry you 
find him just about every day. And there, 
as he supervises the practice of his theories, 


he observes facts which are recorded in his 
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little black book. . . . Thus, the production 
of Chromel is continually and critically 
watched by the man who created it—the 
original nickel-chromium resistor alloy. 
Whether vou make or sell devices, or sell 
the power to operate them—these facts are 
told you to invite your confidence in heating- 
elements made of Chromel. If you want 
technical data, send for Catalog-L. 


Hoskins Manufacturing Co., Detroit, Mich. 
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CHROMEL 


THE WIRE THAT MAKES ELECTRIC HEAT POSSIBLE 
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adequate Range, adequate Power 


Why must every correctly designed bolted 
assembly include a device possessing all three 
of these essentials? Because it must combat 
the unceasing forces of wear and vibration. 
It must have Live Action—constantly func- 
tioning with adequate power over a sufficient 
range. Only a helical Spring Washer fulfills 


these requirements. 


SPRING WASHER INDUSTRY 


616 RIGLEY BUILDING e CHICAGO e ILL. 
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Did YOU write this letter’? 


1927 


Noveul er € ’ 


Rockbestos Products Corp. 
New Heven, Conn. 


wiring 
etn e naving aifficulty ee ey 
ti with our permissible Locomo é 
mnection Pr 
ean eee —s 2 Ses 
e Wi 
ie ones which you feel 
up under the follor- 


ing conditions. 


We have # gric 
box into which we run #4 vest 
burning cable clamped in & gas 
tight bushing. The sketch et 
the right shows the general 
layout. The temperatures in 
the compartment run 46 high ve 
Z00°C. with an average of 275° 
C. The insulation disintegrates 
a very short time, drying up 
ciao and being shaken off by the vibration of the 
machine in operation. This drying gracubliy Works back 
into the bushing and eventually we get & short at the 
bushing. 


Can you recommend and send us & sample of 
a wire which would be suitable for this job so that we 























PERHAPS you're not the author but if you were, we'd make On two successive tests on the same sample it broke down 


the same attempt to be helpful that we made in this instance. at 3200 volts and 3000 volts, all failures occurring at the 
Read the letter above, then read the reply sent by our Engi- same hole showing there was no carbonization at the 
neering Department along with a length of trial cable for the point of fault. The sample was then dipped in water until 
locomotive. it was saturated and then was energized at 200 volts a.c. 


through a 6 ampere fuse. The water immediately steamed 
off with no failure of the insulation and without blowing 
the fuse. 

“We feel that the above tests are more severe than 
those under which the wire would normally operate and 
if this type of wire is used for your application its life 
should be far greater than that which it is to replace.” 


“Initially the wire breaks down at approximately 4000 
volts. After heating in an oven at 400° F. for 48 hours, 
the breakdown was 5000 volts. For all testing the con- 
ductor was wound spirally with a small wire to act as a 
metallic cover or contact with conduit. Another sample 
was placed in an oven, energized at 220 volts a.c., raised 
to a temperature of 700° F. and held for approximately 


30 minutes with no sign of breakdown or leakage current. And — do the same for you. If you have any problem 
The same sample was then placed in a 100% humidity where wire is being attacked by heat, fumes, grease or where fire 
chamber for 24 hours and was again placed in the oven, hazards exist, dump it in our laps. We'll analyze, send a sample 
energized at 220 volts and raised to 700° F. without fail. of one of our standard wires if we think it will do the trick, or 
ure. It was then placed in the 100% humidity chamber we will make up a special sample without obligation. We want 
for 4 hours, then energized at 440 volts a.c. without sign you for a customer and we are willing to work to get you. How 
of leakage current. While the sample was still damp it about writing? ROCKBESTOS PRODUCTS CORPORATION, 


was tested for breakdown and punctured at 4200 volts. 723 Nicoll Street, New Haven, Conn. 


*Based on an actual inquiry and subsequent correspondence. 


ROCKBESTOS ~ the wire with permanent insulation 
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What bearing to use? Our survey is 
based upon the idea of ‘the one best 
suited to the service to be met’. So 
once again, first-aid-to-the-user to point 
out essential facts on a fundamental topic. 


fresh perspectives and objectives and 
this discussion holds a full measure of 
practical value for motor buyers. 


No patchwork repairs is the slogan of 
this motor repair organization. How the 
idea has been carried out with satisfac- 
tion to customers, management and 
workers is a story of accomplishment 


““IFl Were A Buyer of Motors.’’Significant 
because it is a manufacturer of motors 
who speaks. It is often helpful to re- 
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The Research was done, the Alloys were developed, and most Die Castings are specified with 
HORSE HEAD SPECIAL (2228.5) ZINC | 
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UNFAILING PERFORMANCE 
—With Die Castings | 


The design engineers investigated all available materials and processes t 
—then specified 20 ZINC Alloy Die Castings for this versatile belt-sanding | 
machine. Unfailing performance has justified this decision. ‘ 

The die castings, pictured at the left, met rigid specifications. 

@STRENGTH, for example, was an obvious factor—there has not been | 
a single casting failure to date. @PERFECT BALANCE was essential for 
efficient operation—the pulleys pictured here are typical of the dimen- 
sional accuracy that is inherent in ZINC Alloy Die Castings. @APPEAR- _ | 
ANCE contributes much toward sales appeal—note the smooth, satin-like | 
surfaces on these castings, making for easy, economical finishing. @AND 
COST—the savings in machining and assembling have been reflected in 
the selling price of the completed product. 

If you are not already acquainted with the effective job that ZINC |, 
Alloy Die Castings are doing in the major industries, we suggest you con- 


sult a commercial die caster—or write to this Company. 
















- ALLOY DIE 
CASTINGS 
THE NEW JERSEY ZINC COMPANY we¥Snshy 
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When it is essential that the electrically-energized product operate 


with the least, or less than normal, operating sound it can be accom- 


plished. This first-aid-to-the-user review shows how. But there is 4 


price upon the gaining of quiet. 


better design engineering and definite planning for the desired result. 


HEN is silence worth its cost? That is in 
deed a logical first question to arise in the 
consideration of the necessary steps to insure 
the quiet operation of any machine, device or appliance. 
The answer involves careful study of all the factors 


That price is better use of materials 


of the shop or factory. except that in the case of 
modern machine shop equipment of high production 
accuracy noise means vibration and vibration means 
less closely controllable tool operations so that today’s 
machine tools are quieter ones than their predecessors 


involved including; operating characteristics, places of 


values. The answer is “usually” for more and more 
are the wastes of noise being recognized. 

Quiet operation is undoubtedly at its lowest premium 
in the machine shop or factory where there are many 
noises, other than those generated by the machines, 
which are incidental to the normal progress of the 
work. Little or nothing may therefore be gained by 
silencing such machinery below the normal noise level 


THE PRICE OF SILENCE 


MOTOR 
EQUIPMENT 
NOISES 


SELECTED TYPES 
QUIET MOTORS 
QUIET CONTROL 


RESILIENT COUPLINGS 
V-BELT 


WORM GEARS 


TRANSMISSION 
NOISES 


FIBER PINIONS 


RESILIENT BASES 
BALL BEARINGS 
SHAFT WASHERS 
BUFFERS 
SPRINGS 
QUIET FANS 


MACHINE 
NOISES 
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not for human comfort reasons but for performance 
product use, impression upon the user and pre-sale ones. However, such machinery usually operates under 
such local conditions that quiet operation does not war- 
rant a premium. 

In the operation of office equipment, such as type- 
writers, adding machines, multigraphs and similar ap- 
pliances, it has been shown by many tests that the 
elimination of sound of a volume to be annoying not 
only places a premium on quiet operation but that it 
pays a return in increased employee output. 


The highest premium is, in general, justified 
by the quiet operation of household devices and 
appliances which, if not quiet, will cause annoy- 
ance to the user and also interfere with the 
original sale. This was realized to the fullest 
extent in the development of even the earliest 
types of electric refrigerators and domestic oil 
burners where manufacturers have realized the 
value of quiet operation and have expended the 
time and money required to secure such opera- 
tion. Vacuum cleaners and motor-driven kit- 
chen appliances, due to the intermittent nature 
of their operation, earn a somewhat lower pre- 
mium for quietness. 

How much premium is warranted? As a 
basic rule, the amount of premium justified is 
that necessary to reduce the sound of operation 
of any device or appliance to the noise level of 
the shop, office or home in which it is employed. 
Such a condition may be somewhat difficult to 
accurately determine so that some premium may 
be allowed to insure that the noise will be suf- 
ficiently eliminated to meet all reasonable de- 
mands. After all, the final judge in the matter 
will be the user who will not decide in favor of 
or against an appliance on any scientific basis 
of generated noise. 



































as measured in decibles, but by the impression which 
it makes upon him if annoying or, better still, by the 
absence of any impression due to the lack of such 
annoyance, 


WHEN IS OPERATION QUIET? 


[LENCE in itself is a minus quality. It can only 
S be dealt with positively by considering its opposite, 
noise. All moving machinery makes some noise. This 
cannot be totally obviated but may be greatly reduced. 
Silence, as the absence of noise, cannot therefore be 
wholly obtained. Noise must be considered from a 
comparative standpoint. It may be practically eliminat- 
ed and the degree to which such elimination shall be 
carried will depend upon the premium which is war- 
ranted by the operating conditions. Investigation look 
ing to quiet operation should therefore be made by a 
study of noise and the methods available for its elim- 
ination. 

Sound is audible because of vibrations transmitted 
to the ear through the air from whatever source they 
may be generated. When sounds are of a volume or 
nature to produce annoyance they are generally re- 


Canvas 


connector 


ier 
Motor ' 

mounted se 

On Springs 


Typical flexible couplings in which the insertion of resilient 
material between members insures insulation of motor noises. 







ferred to as noises. Vibrations which are audible to 
the human ear lie approximately within the range of 16 
to 20 up to 30,000 to 40,000 per second. Authorities 
differ somewhat on these figures as some individuals 
are capable of distinguishing sounds above or below 
the general range but the above figures constitute a 
fair average. The rapidity of the vibrations determines 
the pitch and the extent of the vibrations the intensity. 
Sounds may be annoying due to several causes such 
as, their high pitch, their intensity, the irregularity of 
their occurrence, or to their persistence, which may 
cause annoyance even though the noise is of low pitch 
and intensity. 

When considered from the standpoint of the appli- 
ances and devices themselves, annoying vibrations con- 
stituting noise may be due either to mechanical vibra- 
tions or to those caused by the magnetic hum which 
arises in magnetic circuits, particularly those of alter- 
nating-current circuits. From the standpoint of the 
user of such an appliance it is immaterial as to the kind 
of noise or its origin, he simply doesn’t want it to annoy 
him. 

There are three fundamental sources of generated 
noises with which the designing engineer must contend. 


Sound insulation of motor and 
fan in a domestic oi! furnace. 


“Latched-In’’ magnetic 
switch avoids magnetic 
hum and armature rattle. 
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These are; (a) motor noises, (b) transmission noises, 
(c) machine noises. In this classification, machine 
noises may be taken as referring to any machine, ap- 
pliance or device to which the motor may be applied. 
Paradoxical as it may seem, the total noise of any ma- 
chine or appliance may be greater than the sum of these 
three component noises due to a fourth factor which 
must be taken into consideration ; that of the amplifica- 
tion of generated noises. 


OTOR noise elimination has received so great an 

amount of attention from the motor manufactur- 
ers that any commercial motor bearing the nameplate, 
“This motor is specially designed and tested for quiet 
operation,” will, in the great majority of cases, be 
found suitable for application to any type of appliance 
with the assurance that its operation will be as quiet as 
that of the appliance to which it is applied.* In cases 
where such standard quiet-operation motors are not 
satisfactory, a greater degree of quietness may be ob- 
tained by more special construction but it should be born 
in mind that such special construction will be expensive. 
The premium for extremely quiet operation will come 
high. 

Closely associated with the noises of motors are those 
which are incidental to the controls. In some types of 
appliances, where otherwise satisfactorily quiet opera- 
tion has been attamed, a source of annoyance has been 
occasioned by the functioning of the switch by which 
the motor is automatically started and stopped. This 
is, in its nature, an intermittent noise yet the sudden 
loud snapping of the switch, especially when it occurs 
at unexpected intervals, may sometimes be very an- 
noying. The remedy for this disturbance often lies in 
the use of mercury switches in which the circuit is 
made and broken by a column of mercury within a 
small enclosed tube. When the tube is in closed posi- 
tion a mercury column is established between two con- 
tact points. With a slight tilting of the tube this 
column becomes broken and the circuit disconnected. 
Such switches are so constructed that their operation 
is practically inaudible. 

While a large proportion of devices and appliances 
requiring quiet-operation motors may be started and 
stopped by the mercury switch, some are supplied with 
motors of a capacity for which a magnetic switch is 
needed and the use of such a switch introduces another 
potential source of noise. A magnet, when energized 
with alternating current, will rattle because the torque- 
producing current passes through the zero point twice 
in each cycle. When this occurs the magnet tends 
to open, then to reclose as the current again builds up. 
This rattle may be prevented by the introduction of 
a pole shader which is embedded in the pole face of 
the magnet and consists of a short-circuiting band, of 
given ohmic value, which causes the flux in the area 
enclosed by the shader to lag behind that in the area 
that is not enclosed. This prevents the resultant 
torque from ever passing through zero value. 

Another method of eliminating magnetic switch 
noises is the employment of “latched-in” contactors. 
When these contactors are caused to close, by virtue 


* See also “Toward Quieter Motor-Driven Products,” Etec- 
TRICAL MANUFACTURING, November, 1935. 
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Resilient bases aid quiet motor operation. 


of a closing magnet, they are mechanically locked in 
closed position and no power flows through the magnet. 
The actuation of a second trip coil permits the switch 
to open when desired. 


C YINNECTING links between the motor and the 
appliance may, under adverse conditions, provide 
a great deal-of annoying sound. An exaggerated ex- 
ample of this condition would be found in any ma- 
chine in which the motor drive involves a pair of 
poorly cut and improperly spaced metallic gears. In 
such a case every tooth of the pinion would strike 
against each tooth of the gear with a resounding vi- 
bration. Yet many of the drives employed transmit 
power from the motor to the machine through the 
medium of cut gearing. If the gears are carefully and 
accurately cut, and the pinion is constructed of fiber, 
rawhide or other resilient material, held together by 
metal shrouds which do not engage with the gear, 
a very good degree of quiet operation may be obtained. 
The feature of accurately spacing the center distances 
must be given due consideration. 

For heavier driving conditions, a pinion built up of 
alternate laminations of steel and thin graphite offers 
a combination of strength and quiet operation. When 
a large ratio of speed reduction is required, the use 
of worm gearing is to be recommended since the back 
lash, which is often objectionably audible in starting 
spur gears, is here practically negligible. 

Where space and other design conditions permit, an 
extremely quiet form of drive is found in the use of 
the various types of V-belting the strands of which, 
of rubber or fiber composition, furnish an excellent 
vibration insulation to prevent the transmission of any 
noise that may exist in the motor to the machine frame. 

When the speed of the driven machine corresponds 
with that of the motor, an intermediate transmission 
may be avoided by the use of an extended motor shaft 
having the driven member of the machine mounted di- 
rectly thereon. This, however, is often impractical 
since it usually involves a specially constructed motor. 
The more common practice is to employ a coupling. 
Solid couplings are sometimes avoided as transmitters 
of motor noises. If the two halves of the coupling are 
separated by some resilient material, and the connect- 
ing screws or bolts are so inserted that they do not 
form direct mechanical contact between the halves, ex- 
cellent sound insulating conditions will obtain. There 
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are a number of such couplings available and_ their 
use should be considered in all cases where quiet opera- 
tion is at a premium. 


N many instances the designer-engineer incurs the 

expense of a quiet-operation motor equipment onl) 
to connect it to a machine or appliance which generates 
far more noise than would have been made by a motor 
of standard construction. In other words, his premium 
for quiet operation has been wasted. 

In the consideration of machine noises, those caused 
by magnetic hum are, of course, absent but there re- 
main such noises as are due to imperfect balancing of 
rotating parts, the slap of shaft shoulders against bear- 
ings and the impact of reciprocating parts coming to- 
gether. 

The vibrations due to rotating members may be 
brought to the point of negligibility by careful balane- 
ing, the conditions here usually being more favorable 
than in the motors due to the fact that a great ma- 
jority of appliances operate at slower than motor 
speeds. Where high-speed rotating parts are involved, 
dynamic balancing should be employed so that the 
nearly perfect balance needed to reduce such noises 
below the objectionable level may be secured.* 

Shaft slap is eliminated with comparative ease by the 
introduction between the shaft shoulders and the bear 
ings of washers of cork, rubber or other resilient ma- 
terial. The noises of impact between reciprocating 
parts may also be deadened by the use of buffers of 
similar material, or of springs, introduced at the points 
where metallic members come into sudden contact. 

\nother noise-making feature which must be avoided 
is that of vibrations due to windage, caused by revolving 
elements, which frequently arise from the shape of the 
frame or appliance around such elements. These are 
of a nature which makes them extremely difficult to 
foresee and a complete change in the contour of the 
frame may be necessary in order to eliminate them. 

Well fitted sleeve bearings, having their shoulders 


* See also “Because Quieter Motors Sell More Appliances,” 
ELEcTRICAL MANUFACTURING, February, 1935. 
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In modern fans and blowers blade forms and weight distribution 
minimize air disturbances and noise. A—desk fan. B—propeller 


fan. C—blower impeller. 


sound-insulated as suggested, are not usually the source 
of objectionable noise until sufficiently worn to rattle. 
Due to the fact that they receive little or no attention 
from the user, the absence of regular oiling frequently 
results in the rattle point being reached after but com- 
paratively short service. For this reason it is more 
generally advisable to employ some type of quiet oper- 
ating ball bearing with sealed-in lubrication. In most 
of the designs of light appliances this type of bearing 
is generally employed. 

One of the most persistent sources of annoyance, es- 
pecially in connection with office and household ap- 
pliances, has been the noise made by fans and blowers. 
The hum of the desk fan, the screech of the vacuum 
cleaner, the roar of the oil burner; such noises were 
once accepted as necessary evils incidental to the opera- 
tion of any device or appliance in which a volume of 
air was moved by a fan or blower. This is no longet 
the case. <A scientific study of fan and blower 1m- 
pellers has resulted in the development of types which, 
while not absolutely silent, may rightfully be classed 
as quiet operating. This has been accomplished by 
scientific design of the blades, careful selection of the 
nature and quality of the material of which they are 
made and rigidity and sturdiness in their fabrication 
and construction. 

But, even with the quiet type of fan, it is essential 
that it be used in connection with a proper design of 
housing and of any connecting medium. A quiet oper- 
ating fan, if used with an oil burner for example, might 
conduct the air from the blower to the burner through 

(Continued on p. 60) 


Specially-quieted, premium motors, 
often earn the sign of silence. 


QUIET MOTOR 
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Orders for electrical goods booked during 
the first nine months of 1937 show business 
operating at a 37 per cent increase over the 
corresponding period of last year. Thus, 
notwithstanding the decrease in the final 
quarter, electrical manufacturing as a whole 
has enjoyed a substantial increase over the 
previous year. 


ORDERS BOOKED 


ELECTRICAL MANUFACTURERS 


Dollar value for each quarter 


Not only a new all-time record for power 
consumption, but an all-year average of 
better than 7 per cent over the record- 
breaking year of 1936. Industrial consump- 
tion was lower as the year closed, but the 
growing use of electrical appliances, oil 
heating, air conditioning and other domestic 
equipment held year end power consump- 
tion up to levels comparable with last year 
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ELECTRICAL ENERGY OUTPUT OF CENTRAL STATION INDUSTRY 
Weekly average by months; kw.-hr. x 1,000,000,000 
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VACUUM CLEANER SALES 


Units x 1,000,000; dollars x 50,000,000 


Although well ahead of record- 
breaking 1936 at mid-year, 


total sales 


1937 were 


slightly less as general business 
conditions faltered downward. 
Yet 1937 ranks as the second 
best year in the history of this 
appliance. 


American Washing Machine 
Manufacturers Ass 
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IRONING MACHINE SALES 


Units x 100,000 


Many housewives decided to 


postpone purchasing 
during the last three months of 
the year as a 
produced as much 
business as 1936, 1s 


1937. 
whole 


American Washing 
Manufacturers Assn. 


Yet, 


ironers 10.0 


Machine 


5.0 


| More vacuum cleaners were 
sold in 1937 than in any pre- 
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MAJOR APPLIANCE AND INDUSTRIAL 


100 


WASHING MACHINE SALES 


Units x 1,000,000 


Active promotion of electric 
cooking put range sales nearly 
35 per cent ahead of 1936. 
With the current emphasis on 
higher cooking capacity and 
better appearance, unit prices 
were slightly higher. 


Electrical Manufacturing 
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RADIO SET SALES 
Units x 1,000,000 





1935 1936 


1934 


1935 


Manufacturers sales 


Units x 10,000; dollars x 1,000,000 


Because many owners decided 
to make the old set last an- 
other year, radio sales dropped 
sharply with the decrease in 
general business late in 1937. 
However, a high volume of 
sales during the early part of 
the year kept the yearly total 
close to the 1936 record. 


Electrical Manufacturing 


1936 
ELECTRIC RANGE SALES 
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vious year, and sales during 
first half of the year ran more 
than 40 per cent higher than 50 
_ |e] 
m Cledi rs 25 
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1933 1934 1935 1936 1937 
AIR CONDITIONING SALES 
Dollars x 1,000,000 
2.0 T 5 : 
Growing acceptance of air 
conditioning during the past 
year made business 65 per cent 
5 better than in 1936, lifted 
installed cost of equipment to 
nearly $100,000,000. Data 
for years before 1935 estimated 
1.0 by ELECTRICAL MANUFAC- 
TURING. 
Air Conditioning 
Manufacturers Assn. 
1933 1934 1935 1936 1937 
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MARKETS CONTINUE TO EXPAND 


Unit prices of household re- 
frigerators held up to former 
levels while sales increased 19 
per cent over last year. A 
consistent record of growth 
maintained by constantly im- 
proving efficiency and design- 
ing in greater convenience and 
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HOUSEHOLD REFRIGERATOR SALES 
Units x 1,000,000; dollars x 100,000,000 


Domestic stokers 
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utility. 


Sales of domestic oil burners 

continued sharply upward dur- 

ing the early part of the past 

year, but the year end slump 

brought the total down to the 
1936 level. 


Bureau of the Census 
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OIL BURNER SALES 
Total units x 100,000 


Another new and 
rapidly-growing 


made an outstanding 
sales record for the 
year, a gain of nearly 
35 per cent over 
1936, and a 600 





per cent increase in 
four years. 


Bureaw of the Census 
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DOMESTIC STOKER SALES 


Units x 1,000 


Machine tool orders carried 
through the entire year at a 
high level, bringing 1937 sales 
4O per cent above the 1936 
level and 600 per cent above 


field. Electric water 
heater sales for 1937 
were more than 60 
per cent ahead of 
1936, and ten times 
greater than in 1933. 


Electrical 
Manufacturing 


1936 1937 


ELECTRIC WATER HEATER SALES 
Dollars x 1,000,000 
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Per cent of 1996 


To keep production moving in 

1937 factories required nearly 

50 per cent more new electric 
trucks than in 1936. 


Bureau — the Census 


the depression low of four 


years ago. 
National Machine Tool 
Builders Assn. 
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WELDING SETS 
Units x 1,000 


A drop in sales of welding 
sets during the last half of 1937 
accounted for all of the de- 
crease in yearly volume as 
compared with 1936. 


Bureau of Foreign and 
Domestic Commerce 


1937 


INDUSTRIAL ELECTRIC TRUCK SALES 





ELECTRICAL POWER FACILITIES 
| CONTINUE TO EXPAND 
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Sales of switchgear, regulators, 
insulators, power transformers 
150 and other power distribution 
equipment in 1937 continued 
to increase at a high rate to 


100 keep up with federal and 
private projects. 200 
i 50 ectrical Manufacturing - 
i More than 25 per cent better 
iL 1933 1934 1935 1936 1937 than 1936, the past year was a 100 
good one for manufacturers of 
TRANSMISSION AND DISTRIBUTION conttél, inktinn canines, 
Dollars x 1,000,000 motors and generators used in 
industrial processes. 50 
Electrical Manufacturing 
i 1933 1934 1935 1936 1937 
, ” INDUSTRIAL APPARATUS SALES 
' Dollars x 1,000,000 
iS 
20 
10 
15 
5 
10 
‘ 1933 1934 1935 1936 1937 
i INSTALLATION DEVICES SALES ; 
Wiring devices and signalling Manufacturers sales 
apperatus needed for expand- Dollars x 1,000,000 


ingproductionfacilitiesshowed 
@ substantial increase in 1937. 


ee 1933 1934 1935 1936 1937 
es ROUGHING-IN MATERIALS SALES 
Dollars x 1,000,000 Increasing production needs in 


1937 resulted in continued 
growth in sales of conduit 
fittings, outlet boxes, under- 

40 _ floor ducts and floor boxes. 


Electrical Manufacturing 


Delayed construction of needed 

capacity brought purchases of 

large generating and connect- 

ing equipment to a level in 

1937 that was more than 30 
per cent above 1936. 
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Continued increase in sales of 
insulated wire and cable used 

= 1 primarily for power and light- 
1933 1934 1935 1936 1937 ing circuits parallels the grow- 
GENERATING EQUIPMENT SALES vg Tecan ee Deeeerene 


and distribution equipment. 
Dollars x 1,000,000 
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OTHER BUSINESS FACTORS 
SHOW FURTHER 
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Although the decline in busi- 


| ness-as-a-whole during 
closing months of 1937 was 
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BUILDING CONSTRUCTION 
Floor space, sq. ft. x 10,000,000 


From a sharply rising trend dur- 
ing the first half of 1937, build- 
ing construction turned down- 
ward as general business con- 
ditions became less encourag- 
ing. However, the year aver- 
age was 8 per cent higher than 
in 1936. 
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Always sensitive to consumer 
prosperity, automobile produc- 
tion dropped sharply about the 
time of introduction of new 
models in October. Yet the 
exceptionally high level earlier 
in the year brought the total 
production to nearly the same 
as in 1936. 


New York Times 


the 


sharp, the year was even better 

than 1936, continuing an un- 

interrupted yearly rising ten- 
dency started in 1939. 
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AUTOMOBILE PRODUCTION 


Per cent of estimated normal 





Steel industry out- 





put reflects faithfully 
the activity of an im- 
portant customer — 





the automobile in- 
dustry. But the 1937 
level was more than 
three times as high 
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as that of 1939. 
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STEEL INDUSTRY ACTIVITY 


Per cent of capacity 


As in other industries, employ- 
ment in the manufacture of 
electrical machinery dropped 
during the last three months of 
1937, but the year as a whole 
showed a greater rate of 
growth than was experienced 
in 1936. 
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EMPLOYMENT—ELECTRICAL MACHINERY MANUFACTURERS 


Per cent of 1925-1997 average 





Increased employ- 
ment in the machine 
tool industry for the 





year as a whole re- 
flected the growing 
demandbeingplaced 
on modern produc- 
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fields. 


National Metal 


1937 Trades Assn. 


EMPLOYMENT—MACHINE TOOL MANUFACTURERS 
Per cent of 1925-1997 average 
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FREIGHT CAR LOADINGS 


Per cent of 1923-25 average 


A further increase in freight 

car loadings in 1937 brought 

this important measure of in- 

dustrial activity to a new high 
since 1932. 


Bureau of the Census 
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BY HENRY BOSCH JR. 


PRESIDENT 
BOSCH PRODUCTS COMPANY 


\SED upon the feeling that something could and 

should be done to provide the user greater con- 

venience with portable electric appliances notably 
where appliance cords were involved, a study was made 
of the fundamentals of the attachment problem. Any 
improved method of conveniently connecting portable 
devices to the power supply should do much to further 
their sale. 

Some forty years ago the obvious need for a flexible 
conductor or electric appliance cord presented itself 
with the inception of the curling and soldering irons, 
both of which appeared on the market about the same 
time. These introduced the problem of providing a 
flexible conductor suitable for carrying a small but 
sufficient current to energize their electrical heating 
elements. As I see it, during the intervening period 
with minor exceptions, no major thought other than 
that of improving its flex, insulation and wearing quali- 
ties has been shown this indispensable appliance cord 
In any event, we started work upon the problem of 


SSENTIAL elements the self-locking retrieving 
mechanism. A—Simplicity is a feature. B and C— 
As assembled. D—How the device operates. 


Bringing new ideas 
improvements in some older developments and now 
and then perhaps revolutionary changes. As an 
example of taking a fundamental shortcoming (here 
the all-too-obtrusive attachment facility) and subject- 
ing it to design-engineering consideration in the 
hope of demonstrable betterment, this product earns 
its description of what was done. 


Product design marches on. 





making the electrical cord something more than a 
nuisance that must be tolerated in spite of its faculty 
to snarl. 

While previously a number of patents had been al- 
lowed by the United States Patent Office covering vari- 
ous means by which to take-up and pay-out surplus 
cord, few had proved substantial enough to reach the 
market. These patents were granted during the earlier, 
rather than later, years of electrical progress and, prim- 
arily, they apply to lamp or drop cords. Almost with- 
out exception these inventions had a common fault. 
Usually the surplus cord was taken up on a reel or 
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drum through the medium of a clock or spiral spring, 
the control of which depended on a pair of gravity 
‘ pawls or dogs in function identical to the check on an 
ordinary window shade. Experience has proved this 
form of lock or stop to be definitely uncertain, allow 
ing as it does the drum or spool at times to run away 
on failure of the pawls to properly engage their seat. 


N THE apparent absence of a suitable method by 


: which to check or lock the movement of a flexible 
member or appliance cord against the influence of a 
retrieving means, and in view of the fact that such cords 
in size are gradually becoming more and more bulky or 
cumbersome, owing to the service they must render, 
one is left to believe that the involved problem of pro- HORT “‘adapters’’ permit elimination of surplus 
’ viding this added convenience in the use of these cords cord and permit flexibility where connection 
is not an easy one to fathom. plugs are not identical for appliances to be used. 
In view of the diametrical size of a No. 16 gauge twin 
conductor appliance cord, a reel or drum where in 
stalled within a wall has limitation, and brushes or (7) It could be kept free of strain or drag. 
slidable contacts when in more or less constant service (8) Could be so installed as to prevent tampering 
( soon become annealed and cause trouble. Such nega with by the novice, yet made readily accessible to 
tive factors had to be reckoned with when endeavoring permit servicing if and when necessary. 
to solve the problem. (9) Connected through a double pole switch, the 
Research showed, radical as it may seem, that where cord could he completely disconnected from the pow- 
possible the appliance cord might well be considered er source when not in use. 
a more substantial component of a wiring system than (10) So installed. the cord could definitely be 
it is generally regarded. Such an approach indicates protected against overload by the interposing of a 
the following probable advantages. thermally-operated switch within its circuit. 
(1) Through its availability, make it more con- After considerable research, the inertia lock, as illus- 
venient to use. trated in accompanying figures, became a reality. The 
' (2) Reduce its shock and fire hazard by protect- : 


cam in taking hold crowds the weight against its race- 
ing it against rough handling and abuse. Also re- way making of it an effective lock. The locking action 
duce to a minimum its tendency to snarl and become : 
\ tangled. 
(3) Permit connecting one end rigidly to the wir- 
ing system of the structure wherein it would be used. 
(4) Provide an appliance cord six feet in length 
of No. 16 gauge (or larger) quality heater cord sus- 
pended in a metal conduit placed within the lost space 
of a wall or mobile structure, without the use of 


depends upon a small but active spring that becomes 
ineffective only when yielding resistance is offered to 
the return of the cord. The weight proper, used for 
retracting the cord, becomes effective only when yield- 
ing resistance is offered to the retraction of the cord. 

Using such a retrieving mechanism, a commercial 





Spools Rollers 
d Drums Ratchets eons 
Reels Springs (power ) 
or Contact Brushes 
(5) In substance, make of the appliance cord an 
extendable convenience outlet with cord length auto- 
matically adjustable. 
(6) Through the use of adapters, make its ter- 
' minal as universal as the present tvpe of convenience 
outlet. 
’ 4 
\Y/ITHIN the combination switch and receptacle. 
j 


Ready availability of intermediate positions is the 
essence of the device. The unit is entirely concealed 
from view but for the metal escutcheon or cover plate 
(standard two-gang) which is 4!4 in. square. 
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product bearing the name “Boschord” was produced 
and placed on the market. Though this device met 
with the immediate approval of those who purchased 
and installed it, the earlier design has been modified 
in keeping with the requirements of quantity production, 

The complete unit was redesigned to fit a 1% in. 
x 2 in. x .031 in. galvanized steel tube. The latter 
being extensively used for another purpose, is in ample 
supply at all times. The body casting, or weight mem- 
ber, is made of gray cast iron. These weights, ulti- 
mately, will be die cast. This, automatically, will dis- 
pense with seine twine bands which serve a double 
purpose: (a) to separate the weight from the tube 
to eliminate noise, (b) to compensate for the variation 
found in the cross section of a rough iron casting. The 
pulley is made of plastic material; the wedge piece and 
stud, also the roller, of steel. Obviously, this simple 
mechanism is virtually fool-proof. The complete unit, 
Type A-40, offers 7% pounds gross shipping weight. 

Various accompanying illustrations show applica- 
tions and variations of “Boschord”. The combination 
switch and receptacle is of a standard brand; also, the 
double tee slot cord connector body attached to the 
free end of the cord. The concealed end of the cord 
is connected directly to the switch, which is of double- 
pole construction. The cord, 6 ft. in length, is No. 16 
gauge, two-wire, black fabric, heater type. 

The operation of the cord is a simple matter. To 


SSEMBLED and 
parts views of a 
unit ready for instal- 
lation. The tube, 
shown only in part, 
must be half 
length of the ex- 


tended cord 


the 


release the lock, the cord is stretched slightly. To lock 
the cord, it is but necessary to give it slack; and, as 
already stated, retraction of the cord is effective only 
when yielding resistance is offered the cord. Locking 
of the cord is automatic only when the cord is relieved 
of yielding resistance. When the retrieving means is 
in locked position, the cord is free of its strain or 
influence. 

As illustrated, there is an advantage in placing a 
double tee slot cord body on the free end of the cord 
and using it in conjunction with what might be con- 
sidered adapters, these adapters being made up by con- 
necting the various types of terminals involved with 
their respective attachment-plug caps, eliminating all 
surplus cord to which these fittings were formerly 
connected. 

No difficulty is involved with surface-type units 
for use with convenience outlets already installed. It 
is possible to pick up an existing convenience outlet 
and extend its connection to a surface-type Boschord, 
placed where desired, using surface metal raceway for 
such extension of the outlet. 

This new cord retrieving means can be used in con- 
junction with mobile structures, such as furniture. As 
a matter of enlightenment, the Bosch Products Com- 
pany, in addition to its production of Boschords, 
markets the “Kookette,” a mobile, wired structure for 
use in the home. 


TYPICAL kitchen installation (left). Surface 


type installations to go with convenience out- 


lets already installed are thoroughly practical (right). 
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WORLDS ARE MADE 


natural materials, only 
WITH NEW THINGS man’s own ingenuity is 
now the limiting factor 
President Lammot du Pont of E. I. 
du Pont de Nemours & Co., told the National Asso- 


in industry,” 


ciation of Manutacturers at its Congress of Industry 
last month. “From an industrial era we have en- 
tered a new era of creation.” 

“New jobs, new wealth, farm prosperity cannot 
be picked like dreams and theories out of the air,” 
Mr. du Pont continued. ‘They can be produced 
only through planned research, planned develop- 
ment, and by planned expansion of plant, sales, ad- 
ministrative and other facilities. Obviously when 
the future is uncertain, business is uncertain. To- 
day, industry is blanketed by just such a fog of 
uncertainty.” 

Mr. du Pont is right and no industry knows it 
better than that representing the makers of various 
electrically energized products. For broader and 
broader becomes the picture of electrical energy ap- 
plication as new products, new uses, new energiza- 
tion of older uses and products takes place. Power, 
control, heat, instrumentation, light, amplification 
and recreation constitute the forever expanding 
sphere of usefulness of electricity. 

Give industry a free rein for initiative, develop- 
ment and service at a profit and America will soon 
have the courage and proper perspective to be itself 
again, creating new wealth for both capital and 
labor with accompanying benefits to those who con- 
stitute the market for industry output. 


T SEEMS 
that, if the manutfac- 


obvious 
ASSEMBLY CONTROL 

turer of a heavy duty 
FOR BEST SERVICE electrically energized 
product can make all 
necessary operating adjustments at the factory be- 
fore delivery to the dealer or user, the ultimate cost 
of that product is likely to be lower than if ex- 
tensive adjustments have to be made as the product 
is installed or used. For example oil burners. It 
was long the custom to fabricate the various parts, 
to assemble them in their approximately ideal re- 
lationship and then to leave the final delicate tuning 
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As the Editor Sees It — 



























up to the service man who might make four or 
five calls before the burner operated with maximum 
efficiency and satisfaction—if, indeed, it did at all. 

A newer technique has arisen and today there are 
manufacturers of oil burners who no longer rely 
upon the uncertain skillfulness of the service man 
and who maintain an unwillingness to face the re- 
sults of his possibly destructive adjustments. These 
manufacturers now assemble the various sub-assem- 
blies, each of which has been put to the exacting test 
of a specific performance, so that the complete as- 
sembly neither requires nor admits of tinkering as 
installed. 

Significant indeed it seems to us for, if various 
machined parts may be held in process of manufac- 
ture to hardly discernible clearances, why may not 
the final result be logically planned for a definite 


performance under known conditions ? 


mn HE TROUBLE 
with product de- 


sign,’ said a designer 


WHAT MAKES NEW 
DESIGNS CLICK? to the editor, “is that 
it lacks human qualities. 
By this I mean that one or two designers may hit 
upon a nice little formula which works and then go 
What we need, if the 
cause of design is to prosper, is an intelligent recog- 


ahead and work it to death. 


nition of basic elements in psychology, human re- 
actions and inherited characteristics as reflected in 
demonstrable likes and dislikes.” 

Quite an order, it seemed to the editor, and yet, 
assuming that any one in the world knows the an- 
swers, or enough of them, it surely is sufficiently 
fundamental and basic to lead, perhaps, to a new 
era in design. Truly, every designer has been think- 
ing all along in the broad terms of human reactions. 

Has product design entered a new phase? Our 
friend, the designer psychologist, may have one 
answer. <Any of several improvement-stimulating 
forces may be at work. For some time, the impetus 
to improved product design has been percolating 
down through industry. The idea as such, has 


We look to that 


stimulation to lead to notable further improvements 


gained a notably broader base. 


in products but through the efforts of more and 
more individuals rather than through the inspira- 


tions of a relative few. 
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Some fundamental “do's and don'ts’ 


authoritatively that the manufacturer of electrically- 
energized products may take full advantage of 
performance, cost and freedom-from-repair factors 
while avoiding basic errors often made in specifying 


gears and gear assemblies. 


BY H. C. YOUNG 


GEAR SPECIALTIES, INC. 


EVICES requiring motor-speed reduction, par- 
ticularly in the fractional horse power field, 
frequently offer a problem in the design of the 
most efficient and economical gear train for the job. 
Planning of such a gear train involves decisions as 
spur, helical, 
spiral, bevel, mitre, planetary (internal or external), 


to the use of various kinds of gears: 


worms and wheels, and as to whether or not to use 
It also in- 
volves determining whether the drives should be right- 


them in single or compound reductions. 


angle, or parallel; and whether worm-gears, if used, 
should have concave, or straight faces. 

Should the design engineer not be thoroughly 
familiar with practical gear manufacturing methods 
and limitations, his board work may be theoretically 
good, but the cost of fabricating his design may prove 


SPuR gears involve definite problems toward the solution of 
which the design engineer may render real aid, not only 
on his own behalf but toward that of the gear maker. Fig. 1 


pressure angles vary between 14% and 25 deg. 


9—Undercut teeth are weak and do not roll smoothly. 
Fig. 3—Assembly factors, described in accompanying text. 
Fig. 4—Out-of-plane gears are noisy and develop end thrust. 





JANUARY, 1938 


outlined 





























unnecessarily high, in which case the engineering de- 
partment of some well organized manufacturer of small 
gears could be of service. 


N ADDITION to the important matter of manu- 

facturing costs, some of the factors to be considered 
are the purpose, speeds, loads, materials, pitches, effi- 
ciency, quietness, continuous or intermittent duty, shock 
resistance, life, adequate lubrication, accessibility, re- 
placement convenience and related parts. There is also 
the precise maintenance of correct centers, planes, 
angularities, parallelisms and mountings to minimize 
assembly difficulties, and insure proper functioning of 
the completed unit. Within these factors there are 
conflicting, divergent, and often controversial elements, 
making it difficult to decide which is the most prac- 








. 
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tical compromise to adopt. The selection of the most 
suitable materials or the most practical gear train, 
entails thought and care, and is often best determined 
hy experience, as handbook and other formulas are 
not always applicable to fine pitch gears. 

As there are numerous authoritative text-books on 
gearing, this discussion has been limited to indicating 
some of the causes of gear “failure’’ due to faulty 
assembling and mountings. Thus these comments 
mainly stress elements within the control of the elec- 
trically energized product manufacturer who mav pur- 
chase gear parts for assembly in units and housings of 
his own design and fabrication. 

Spur gear trains, where space and other considera- 
tions permit their use, are generally economical and 
simple to manufacture and assemble. But even here, 
in the finer pitches, and particularly where quietness 
is important, it is imperative to hold all dimensions to 
the closest practical tolerances. Where gears are under 
24 D. P., and especially so where they are finer than 
48 D. P., there is little latitude for pitch-line variances, 
and center distances must be uniformly maintained. 
Further, concentricity, backlash, good tooth-profile and 
finish, and proper pressure angles are vital. The stand- 
ard 14% deg. involute tooth form is most generally 
used, but unusual conditions may require some modifi- 
cation of this form and its pressure angle (Fig. 1). 


Pressure angles may be varied from 14% deg. t 
25 deg., and, in rare instances, may go as high as 30 
deg. When the number of teeth in a pinion falls below 
12 or 13, the generating action of the hobbing or shap- 
ing (machining) operation undercuts the tooth profiles 
(lig. 2) below the pitch-lines, and this undercutting 
is progressively magnified as the number of teeth is 
reduced. As undercut teeth are weakened and do not 
roll smoothly and quietly, it may be advisable to in 
crease the pressure angle and thereby reduce the amount 
of undercutting. In other cases it may be expedient 
to increase the pressure angle to leave more material 
helow the pitch-line for greater strength and load 
capacity. Under certain conditions this difficulty may 
be corrected, or at least minimized, by the use of long 
addendum teeth. Shaft diameters and gear bores must 
be held in close relation, so that a gear bored or reamed 
to the high limit will not be ‘wobbly’ or too eccentric 
when mounted on a shaft made to the low limit. 


ORM geear- 

ing is well 
adapted to many 
applications 
where a_ high 
reduction is 
necessary in a 
limited area. 
Fig. 7—Ideal 
worm gear de- 
sign usually 
yields to a more 
practical straight- 
faced helix (Fig. 

8). 







































































ELICAL and spiral gears are 


inherently quieter than spur 
gears. However, the side thrust 
must be provided for (Fig. 6). 


It will be seen how sudden loads, stopping or start- 
ing, or continuous heavy loads, might ‘cock’ (3-F) 
such a gear in every revolution, and produce “side 
wobble” and a one-side point bearing (3-C), instead 
of a full-tooth bearing, also resulting in noise and wear. 
Further, if set-screw holes are tapped after teeth have 
been cut, careless re-reaming to remove the tapping 
‘burrs’ may create an ‘out-of-square’ condition in the 
bore which will be greatly magnified at the pitch-line 
with similar effects. Gears mounted “out of plane” 
(Figure 4) with their mating members, soon become 
noisy and develop end-thrust (4-A, B). Even though 
the center distance may be correct through the gears 
(3-D) lack of true parallelism between shafts (3-Da, 
Db) will, in effect, somewhat ‘cook’ the gear and cause 
point-bearing noise and wear. Again, a similar effect 
results from shaft deflection caused by inadequate shaft 
diameter or excessive overhang (3-B). Inadequate 
shaft-diameters mounted between wide-spread bearings 
(3-G) also cause shaft deflection and trouble. Im- 
proper tooth engagement, with considerable noise and 
wear, is attributable to excessive backlash, often due 
to ‘spread-centers,’ and, contra, ‘tight centers’ cause 
binding and loss of power. Incorrect tooth profiles 
and pressure angles also add their bits of trouble. And, 
finally, the finish, or degree of smoothness, of tooth 
surfaces enters into the picture to a greater extent than 
commonly credited. 

Helical and spiral gears are considerably quieter 
than spur gears because the angular overlapping of 
their teeth (6-]) provides practically continuous pitch- 
line contact. This obviates the tooth-engagement clash, 
or “clatter,” which is characteristic of spur gears. 
However, helical gears develop side thrust (6-A-B) 
which must be provided for, and they are more ex- 
pensive than spur gears. Further, in addition to the 
other essentials mentioned regarding spurs, greater care 
must be taken to avoid ‘side wobble’ due to faulty 
mounting, as this affects the engagement angles of the 
teeth, producing a slight periodic variation of speed 
and tone of ‘gear-hum,’ also excessive wear. If the 
most suitable angles have not been adopted, thrust 
forces (6-A, B) will defeat their advantages by setting 
up other annoying conditions in their related parts. 
Helical gears are generally applied to parallel-shaft 
drives, and spirals are used on non-parallel, non-inter- 
secting shafts. 


\ll such gears, and particularly, high-angle spirals, 
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From JANUARY TO DECEMBER you can get the kind of electrical sheet steel you want — and 
the kind of delivery service you need — from Armco. ® Sheets that punch easily and surely 
cut fabricating costs. Laminations that stack swiftly and flatly speed up production. Cores 
that deliver top efficiency, satisfy customers and bring back reorders © Whatever products 
you manufacture—motors, generators, transformers, radios and magnetic apparatus—there 
is a special grade of Armco Electrical Sheet Steel for each application. And with it the com- 
plete research and production facilities of the company that pioneered electrical sheet steel. 
e Do you want us to study your requirements and make recommendations? The American 


Rolling Mill Company, 121 Curtis St., Middletown, Ohio. District Offices in All Key Cities. 
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New Designs 


To meet and create new markets as well 
as to hold old ones the electrical manu- 
facturer must and does keep alert in 
| the use of new and better engineerin 

materials and service. 
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this 


With built-in motor headstock 


speed lathe typihes 1n operation a 








a ' 
Light leakage that il- 


luminates outside of 
bowl right out to the 


edge, colorful louvres 
that brighten exterior 
and enhance rich satin 
aluminum withchrome 
or ivory with gold 
this an efhcient, at- 
tractive and glareless 
lighting fixture desig1 














Time saving is a real factor in this two-tub washer 
design. The features include special agitators and 
wringer. Tubs are finished in white porcelain 
inside and out and the base is made of heavy steel 

with special high luster, high baked finish. 


Furnished in several fin- 
ishes including modern 
gunmetal with raised silver 
plate for monogram and a 
deep bronze trimmed with 
aero gold plate, this Ray- 
mond Loewy design of 
autosmoker has an air 
tight case which holds 23 
cigarettes. A light touch 
on the automatic ejector 
brings forward a lighted 


j 
cigarette ready to smoke. 








rther refinements in 
he established design 
of refrigerator cabi- 
nets. Other features 
of usefulness are, en- 
closed porcelain meat 
-ompartment, glass 
type humidrawer for 
fruits and vegetables, 
larger froster, temper- 
iture regulator and 
tray lifts on all ice 
cube trays. Finished 
in white porcelain 
with chromium trim. 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 
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Automatic, self-actuated and inde 
pendent in operation from other 
sources of electrical 
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primarily for shipboard use. Unit is 





housed in a sealed cabinet of rust 
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resistant metal and, battery-e 
gized, it is adapted to be controlle 
by either ac. or dc. current uy 
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energy distributing lines. 
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45 deg. or more, require ample provision for efficiency 
losses due to thrust forces, and proper lubrication 1s 
important. In designing helical and spiral gears it is 
important to adopt standard diametral pitches to avoid 
the necessity for making fractional pitch hobs and cut 
ters, which are always expensive and require consider 
able time to produce. 

Worm gearing (Figs. 7 and 8) is well adapted to 
many applications where a high reduction is necessary 
in a limited area; however, the efficiency losses are 
high, due to inherent friction and thrust forces, and 
many of the factors importantly affecting the satis 
factory operation of both spur and helical gear trains 
also apply here. The majority of worm gears fall into 
two classes, the concave face, and the straight face 
types, but the ideal of a conventional worm and wheel 
assembly assumes the concave form in the gear (7-B, 
F), with radii at the root, pitch and throat contours 
(7-D) exactly conforming to the dimension of the 
mating worm. A worm and gear of this type would 
provide a ‘full tooth bearing’ across the contour of the 
pitch-line of both members (7-C, C), but they require 
precision machining and assembling beyond the range 
of practical, commercial manufacture. 

They demand a high degree of accuracy, between 
shaft centers (7-E, Ex) and their related angularity, 
in the housing or mounting, to ensure true parallelism 
of worm axis and gear center-plane (7-A, A) to pre- 
cent cross bearings on the gear teeth (7-C, C). These 
are perplexing, if not impossible requirements, which 
can only be approximated by compromises to lessen 
both manufacturing and assembling troubles. If the 
gear-teeth are generated with a hob having a diameter 
slightly larger than the mating worm, the radii of such 
teeth will of course be correspondingly larger, thus 
reducing pitch-line contact, but compensating by in 
creasing lateral adjustability and lessening assembly 
difficulties. 

Any eccentricity in worm or gear may cause bind 
ing; and much ‘side wobble’ of the gear will invariably 
result in cross-bearings on the gear tooth-flanks (7-C, 
C), throwing the entire load on these points instead of 
distributing it. Faulty tooth-bearings from any cause 
may produce a rhythmic grinding, or humming noise, 
with excessive wear. Because of these characteristics 
of the concave face (load, speed, and other factors per- 





nutting), the straight face helical gear (8-C, F) is 
often adopted, important reasons for this being as- 
sembly simplification and lower cost in many instances. 
lhe straight face, however, provides only a ‘point,’ or 
‘spot,’ contact (frequently erroneously termed a “‘line 
contact’), and it lacks the load-carrying capacity of its 
‘near relative’; nevertheless, it has compensating ad- 
vantages. In this, as in other types, center distance, 
angularity, concentricity, and tooth helix angles are im- 
portant, but the accurate maintenance of the axial plane 
is eliminated as the axis of the mating worm can be 
shifted a considerable distance on either side of tl 
gear’s center-plane (8-H, A-A, B-B). Further, the 


helical type worm gear permits the use of a worm of 


Lic 


numerous diameter differences (8-D, E), and an im- 
portant, and often forgotten advantage in this type lies 
in the fact that they can be generally cut with standard 
hobs, thus eliminating the necessity for making special 
hobs. Worms may be sleeve (or ‘shell’) type, or in- 
tegral on a shaft. In either case, concentricity must 
be maintained between their pitch-lines and shaft-bear- 
ings. Where a sleeve worm is to be pressed or pinned, 
or otherwise mounted and locked on a shaft, the hole 
and shaft diameters must be held to a close fit to pre- 
vent eccentricity. 

Worm threads can be troublesome if they are not 
thoughtfully designed for their intended purpose—con- 
sidering speeds, loads, and continuous or intermittent 
duty, etc. The essentials of efficiency and service must 
be incorporated in the design to supplement the care 
and accuracy generally incorporated in their manufac- 
ture. Integral worm-shafts have several advantages 
warranting careful consideration. 
ally made smaller in diameter, with a higher helix 


As they can be usu- 


angle, they have less sliding and frictional losses, and 
are therefore more efficient. And, too, they are less 
liable to be eccentric, and break downs are less fre- 
quent. In all worm gearing, provision must be made 
for ample lubrication, and housings should be so de- 
signed as to minimize, and quickly radiate, the heat 
naturally generated in their operation under heavy 
loads or high speeds. Occasionally hardened worm- 

and other shafts require screw-threads on one or more 
sections whereon to mount locking-nuts. Hardening 
distortion can be readily corrected by grinding the 
diameters and worm threads, but if such locking-nuts 


EXAMPLES OF SMALL GEARS 


A—Spiral Assembly. 
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B—High reduction with double-action worm. 





C—Small worm and gear. 


































































are to be screwed up square and true to a ball bearing, 


or any other close-dimensioned part, the screw-threads 
should also be ground to remove scale and correct the 
lead, form, finish and dimensional errors caused by 
heat treatment. These threads may be merely finish 
ground, or, in some cases, fully-ground out of the solid 
atter hardening 

Bevel and mitre gears embrace more inter-related 
complexities than is commonly understood, and theit 
assembly necessitates painstaking care. It is imperative 
to maintain the exact meeting of their pitch-cone angles 
(9-A) in relation to other angles (9-13) to insure 


smooth-running, quiet, enduring gears. Their proper 
mounting involves four major essentials, i. e.. shaft 


angularity, plane-parallelism of shaft axiis, backing 
dimensions, and concentricity. 

It should be self-evident that any variances in shaft 
angularity (9-C) seriously affects proper tooth engage 
ment and operation on their pitch-lines (9-D). Any 
plus angularity here disengages the teeth at their outer 
extremities (1O-C), and any minus angularity will 
create a lke condition at their inner points 11-C) 
lf the axis of the shafts are not held in perfect plane, 
parallelism, the gears will be offset (12-B) and becom 

. Fall 
ure to set mountings in strict conformity with the gears’ 


progressively troublesome as the planes spread 


hacking dimensions (9-12) invariably minimizes, if. it 
does not destroy, their efficiency. If both mountings 
are set too close, the gears will bind, or. at least. be 
tight and grind or ‘squeal’ and wear excessively If 
one mounting is correct and the other too close, ther 
will be off-set on their pitch-lines. and. in effect. will 


operate as conflicting diametral pitches, or on incor 
ect pitch diameters (13-D) (13-L. MM). If bot] 
mountings are set too wide, the teeth will be somewhat 


out-of-mesh with t 


} 


© much hack-lash, and more or less 
clattering In each case the theoretical apex of the 


1) 
1)1 


tch-cone angles will not exactly meet as they should 


\s in all gearing, eccentricity results from set-screw 


offsets, and ‘out-of-square’ conditions produced by care 
less re-reaming atter tapping. Eccentricity is evi 
denced by intermittent crowdings on the  pitch-lines, 


with resultant noise and weat 

\s the same underlying conditions apply to the as 
sembly otf both mitres and bevels, it 1s unnecessary to 
differentiate between the two other than to merely 
mention that there are some added difficulties in the 
mounting of the higher ratio bevels. It is understood. 
of course, that the importance of these factors espe 
led 


vy applies to generated gears.  Single-pass, mille 


EVEL and mitre gears involve a 

number of inter-related com- 
plexities. Fig. 9—exact mating of 
pitch-cone angles is imperative. 
Fig. 10—any plus  angularity 
disengages the teeth at their outer 
extremities. Fig. 11—any minus 
angularity does so at the inner 
points. Fig. 12—if the axiis are 
not held plane-parallel the gears 
offset. Fig. 13—-gears must be 
assembled to preserve designed 
pitch-cone angles. 





gear-teeth require less care, as they are generally con- 
fined to slow-moving, or hand-operated mechanisms, 
where noise 1s not produced, 

Ratchet ‘wheels’ are generally less ‘fussy’ than 
gears, but occasionally certain applications require pre 
cise tooth divisions and close concentricity, with tooth 
angles exactly suited to their intended purpose. The 
satisfactory functioning of such ratchets is largely con- 
tingent upon the manufacturing and assembly accuracy 
of the related parts—-i. e., shafts, mountings, pawls, 
linkage strokes, etc. 

Ratchet “failures” may be due to many factors apart 
from the ratchet itself, one of the most frequent being 
‘Side-wobble’ 
troubles are often due to indifferent mountings on hubs 


eccentricity from various causes. 


or shafts, and shaft misalignments affect or destroy 
satisfactory operation. 

Racks and pinions, generally deemed “‘very simple,” 
sometimes develop unexplainable ‘peculiarities’ and 
trouble, much of which may be found in the related parts 

again, inaccuracies, incorrect centers, misalignments, 
‘sloppy’ assembling, etc. Another matter frequently 
overlooked in the design of rack and pinion applications 
is the “little detail” of the most suitable pressure angle 
on the teeth. What may be “most suitable” is depend- 
ent on purpose and function. 

Sectors, quadrants, etc., with ratchet or gear teeth 
on one or more radii, present some tricky problems if 
they are not well designed for practical manufacture. 
Their satisfactory operation is dependent on many of 
the same factors that influence and control the efficiency 
of gearing, as briefly suggested in the foregoing. The 
same may be said for Geneva and other escapement 
and intermittent mechanisms, some of which are essen- 
tially precision parts, requiring equal care i the making 
and assembling of their related parts. 


RACTIONAL horsepower motor armature shafts 

with integral worm threads, have some = advan- 
tages over the conventional sleeve-type worm pressed 
or pinned onto a rotor shaft. The integral thread, 
properly made, eliminates several of the common causes 
of eccentricity, and it also simplifies assembly. Fur- 
ther, having less diameter and a higher helix angle, it 
is more efficient, weighs less, and requires less housing 
space. These matters are important in portable ap- 
pliances such as food mixers, drills, and other like 
applications. 


Where quietness and long service is required, the 
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worm threads could be polished after milling. Or, if 
a still better job is desirable, within certain limitations, 
they could be milled, heat-treated, ground and polished. 
except for heat treating, the threading operation can 
he handled either before or after the laminations have 
heen pressed on. Some high-production motor manu 
facturers are adequately equipped to make rotor-shafts 
in their entirety, but others find it advantageous to have 
integral worm-threads cut by a gear manufacturer spe 
cializing in this work. 


oo THREADS on high-speed spindles, arma 
ture, worm and cam-shafts, and other shafts or 
parts, have long been a source of grief and expense 
where concentricitvy, dimensional precision, smooth 
finish, and balance are essentials. Much of the ma 
chining accuracy in their manufacture is destroyed by 
lrardening distortion. Internal, external, cylindrical 
and other grinding operations will correct the bearings, 
shoulders, ete., but, until recently, there has been no 
commercially practical way to correct the errors and 
finish the threads after heat-treatment. Equipment for 
this important work is now available in a few gear 
shops, where, with high precision, screw threads can 
be finish-ground or fully ground out of the solid after 
hardening, thus correcting errors of distortion and pro 
ducing accurate, clean, smooth threads. 

Bearings. Ii many instances bearings of various 
tvpes are hastily adopted in conflict with good engineer 


ing principles, and an otherwise good gear train suf 


fers impairment in efficiency and service. Ball and 
roller bearings are generally economical if they are not 
too small for their purpose. Shaft diameters should 
he adequate to carry the load without deflection, and 
ample lubrication is imperative. Good manufacturing 


practice prescribes certain ratios between bearings and 
gear pitch-diameters which should be incorporated in 
the design. 

Gear housings are occasionally designed without 
much thought of manufacturing limitations and difficul 
ties in the maintenance of correct centers, shaft-hole 
alignments, assembling, etc. They should be rigid 
enough to withstand thrust-forces without distortion, 
but not too heavy for the intended purpose. 

Centers—When developing a new job, a designer will 
occasionally calculate the gearing, establish the centers 
on the board, then authorize their own organization, or 
an outside supplier, to make the gears. Simultaneously. 
the patterns and castings, or mountings, will be like 
wise put into production, with both organizations work 
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Ing to theoretical center dimensions. As fine pitch 
gearing requires close work, wherever it is practical, 
the housings, should be made first. It is much easier 
to fit gears to centers, than centers to gears. 

“Finish” on gear-teeth or worm-threads is a relative, 
and at times, a confusing term involving numerous fac 
tors affecting costs. “Smooth” is another like relative 
term which may mean much or nothing—*How 
smooth?’ The smoothness (7) produced by an or 
dinary machining operation, or the smoothness of a 
ground and highly burnished surface? As yet there 
are no standards for surface finish, or “smoothness,” 
and the gear manufacturer is always at a loss to know 
what kind of a finish is required, when a_ blueprint 
specifies “must be smooth,” “good finish,” ete. 

While the word “finish” is most often used in con 


nection with the symbol “F,” as applied to machining 
operations on side-faces, hubs, etc., it 1s also occa- 
sionally applied to other cutti 


hobbing, shaping, and milling gear-teeth, wherein ma 


s 


operations such as 


g 
chine feeds and speeds produce a certain degree ot 
“finish.” A 0.005 in. feed will appear “smooth” when 
compared with a 0.050 in. feed, which leaves character 
istic cutter marks that are often mistaken for evidence 
of machine “chatter.” (These marks, however, are 
far more visual than measurable.) In another 1m- 
portant sense the word “‘finish” or “smoothness’’ means 
the results of burnishing, lapping, and polishing. 

Finish—‘smoothness’”—inay be produced by care- 
ful machining, then lost in the hardening process, and 
subsequently restored by grinding, and again destroyed 
by incorrect burnishing or polishing. The same may 
be said of machine-made accuracy being destroyed by 
hardening distortion. ‘Free from burrs,” akin to fin 
ish, like “smoothness,” is always relative. “‘How free?” 
\ “commercial” burring operation generally suffices, 
but the slightest trace of a burr, or chip, may cause 
considerable trouble on a high-precision gear. Scratches, 
nicks, ete., are also in this class. 

\ll of these matters should be carefully considered 
by the designer, as it is elementary they enter into the 
cost of the completed parts. It is also clear that it is 
a needless waste of time and money to strive for a 
finish, or a degree of accuracy, that exceeds the re 
quirements of a job, or the quality of the related parts 
In other words, it is useless to build-in high precision 
on gears to be assembled in an ordinary commercial 
job, where accuracy and noise factors are not important 
and where the related parts cannot be held to the same 
standard of precision as the gears. 


ee a) 





HREADS, cut directly on the armature shaft 
have some advantages over sleeve type 
worms pressed or pinned on the rotor shaft 
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Because every sub-assembly is individually 
performance tested and _ adjusted, the 


assembled Electrol oil burner can be given 





} complete operation test at low cost 


Installation costs are reduced, and satis- 
f 


factory operation assured. But the problems 
encountered in designing sub-assemblies 
for operation testing required close co- 
ordination of engineering and production 
Here are the methods used by a thoroughly 


progressive organization 


TOMIZING oil burners involve an assembly 
of four basic elements: a power unit (electric 
motor), a blower and blast tube, a fuel pump 
and spray nozzle, and an electrical control system for 
starting and stopping the burner. Bring these parts 
together and you have a complete oil burner, but not 
necessarily a satisfactory one. Because oil spray and 
air blast must be properly metered and mixed, combus- 
tion must be efficient, and controls must not only start 
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and stop the burner but also protect against any ab- 


normal service condition. Just the design and assembly 
of oil burner parts that will produce heat is only a small 
part of the problem. 

In the first place, the assembled oil burner should 
operate efficiently right from the start with no major 
adjusting or reassembling after installing. And this is 
a production problem—putting every unit together so 
that it operates effectively from the first start. 

In time, some servicing can of course be expected, 
and when it is necessary to replace or readjust a part, 
that part or adjustment must be accessible. And by 
designing every major part to be readily removable as 
a unit, cost-saving production operations can be grouped 
around each unit, and final assembly expedited. 

Assurance of proper operation requires a tailor-made 
designed-in control system that is not subject to instal- 
lation practice variables. This brings in another de- 
sign-for-production problem; no assembly or test delays 
through improper control operation. 

Each unit sub-assembly of the Electrol oil burner 
is put together, tested under operating conditions and 
final operating adjustments are made before the unit 
reaches the final assembly line. These major sub-as- 
semblies include: 

1. Oil pump and pressure regulating valve. 
Combustion head, cut-off valve and nozzle. 


> 
3. Electrical control and combustion safety switch. 


BY R. F. ANDLER, 
CHIEF ENGINEER, ELECTROL INC. 
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The oil pump parts are assembled between machined 
die cast housings having cored intake and delivery chan- 
nels. Leaking oil is undesirable and is eliminated by a 
“bleed” ring die cast into the flanges, and connecting 
with the inlet passage. Leakage past the pump shaft 
is stopped by a metal to metal seal held tight under 
spring pressure. 

The assembled pump is given a brief run-in to seat 
the bearings and wear off high spots. Cooling during 
run-in is obtained by allowing the pump to discharge 
igainst no pressure. Then, the pressure regulating 
valve is assembled to the pump. This part consists of 
two body die castings and the necessary springs, dia- 


phragm, valve seat, adjusting screw, etc. As the final 
step, the sub-assembly is then given a complete opera- 
tion test during which the pressure relief spring is ad ASSEMBLED pump end pressure regulator 
justed to the required 100 lb. pressure under actual units are given a four hour full load run-in 
operating conditions. and test to insure a satisfactory operation and 


: trouble-free service of the installed burner. 
An operation test alone on the pump is not enough, 


however. It is important to know that the pump and 


pressure relief valve will stand up in service. This is 
assured by a four-hour full load test pumping kero The operating diaphragm and spring assembly are 
sene continuously against maximum pressure. Any bolted to the head, and the spring adjusted to tension 
tendency to leak, too much or too little clearance, noise by testing it’ under operating conditions. Corks are 
or any other undesirable conditions are readily spotted inserted in the nozzle bushing and intake port to keep 
during this test which places a far more severe load dirt and chips out of the oil passages. 
on the pump than it will ever have to face in service. Note that the cut-off point is just behind the nozzle 
A pump and pressure regulating unit that passes this rather than at the regulator head. This construction 
test will cause no delay in final assembly nor will it prevents oil from dripping out of the nozzle when fir- 
be responsible for an expensive “comeback’’ after in- ing stops. It also makes the design prob lem a little 
stallation. more difficult, and requires careful gaging in assembly 
To seal the pump against the entry of dust or dirt to keep assembly costs low. For resistance to heat 
that might damage the pump or clog the nozzle, all and corrosion the special needle valve is seated against 
ports are closed with corks when the pump is taken bronze. Seating pressure is obtained from the spring 
from the run-in test. in the adjustable head. By properly adjusting the 
The second unit sub-assembly includes the combus- initial compression load in this spring, the valve re- 
tion head, nozzle, and oil cut-off valve. Assembly mains open only when the — ited pump pressure is 
starts with the oil cut-off valve tube into which a greater than 50 Ib. per sq. 1 
bronze bushing for the nozzle is screwed. On the other Spring tension naeasmnia in the cut-off valve and 
end of the tube, a die cast body for the cut-off valve also in the pressure regulating valve, is obtained by a 
is assembled, forcing the screw to an accurately gaged standard socket-head steel screw. A socket wrench 
distance from the nozzle bushing. No further adjust- makes it easy to obtain a fine adjustment, in assembly 
ment for length is then needed when the cut-off valve and servicing, and also tends to discourage tampering in 
plunger is inserted. service. The screw head is covered with a small cap. 
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(COMBUSTION head sub-assembly is designed and put 

together with all operating adjustments made in a special 
fixture. Making these adjustments before complete assembly 
reduces the time required for the final operating test. 











Kor efficient operation right from the start, much 
depends on the accuracy with which the oil supply tube 
ignition electrodes and deflector plates are assembled in 
the blast tube. At the same time, the design must pro 
vide for a limited amount of adjustment of the nozzle 
position to meet various combustion chamber condi 
tions, and such adjustments as are necessary should 
be readily accessible after installation. 

Precision assembly is obtained at low cost by a 
master assembly fixture that not only locates all parts 
in position but also gages the accuracy of the com 
pleted assembly. After installation the necessary axial 
adjustment of the nozzle is readily made from the front 
of the oil burner by a single set screw. 

Operation tested electrical controls for the Electrol 
burner are built into a single die cast base with a die 
cast cover. This unit includes an on and off switch, 
controls the high voltage ignition transformer, pro 
vides overload protection for the motor and also shuts 
down the burner completely if the flame fails to ignite. 

\ll functions except the flame failure control are 
assembled on a composition panel and completely tested 
hefore assembling into the case. The time delay of the 
overload trip is adjusted during this operation test. To 
the die cast base, the bimetal and mercury switch 
flame failure control is assembled. The bimetal element 
is placed on the back of the base in the path of an 
air stream that is blown through the thin-wall solid 
nickel tube curving over the end of the blast tube. The 


IRING the control panel in the final assembly 
All leads have terminal clips to simplify 
viring; no soldered connections are used 












nickel tube is exposed to the flame in the combustion 
chamber, and thus heats or cools the air stream that 
flows through the bimetal element. 

Because each of the operating sub-assemblies has 
passed a complete operation test, no further testing is 
necessary until the oil burner is ready to ship. Straight 
line assembly methods used therefore make possible 
appreciable savings in cost. Starting at one end of a 
stationary roller conveyor all of the parts for a burner- 
to-be are placed on a wooden tray. First, the base, 
blower housing and blast tube are put together. Then 
the motor, blower wheel and pump units go on. Con 
trol and ignition transformers are attached and quickly) 
wired since all leads are made to the proper length and 
fitted with terminals. No soldered connections. 

The assembled oil burner then passes into a curtained 
test room built over the assembly line. Here it is given 
an actual firing test by connecting up fuel and power 
lines. Pump pressure and oil cut-off performance is 
checked ; motor starting and running current recorded, 
and flame shape checked. Just before shutting down 
the motor, the fuel line is disconnected and the entire 
fuel system filled with lubricating oil. This assures 
that the pump will be adequately lubricated when pull- 
ing the vacuum on its first start after installation. 


UILT over the final assembly conveyor line is this 
complete operation test room where flame con- 
ditions, motor, pump, valves and controls are checked. 
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SELF-SEALED BEARINGS 


Lubricated-for-life ball bearings sealed 
for protection against dirt to permit long- 
er service-life and lower maintenance 
New Departure. Ask for 1-01. 


CAPACITORS 


Complete line of high voltage transmit- 
ting capacitors in both oil-paper and mica 
types. Solar Mfg. Corp. Ask for 1-02. 


DIE CASTINGS 


How zinc alloy die castings in electrical 
equipment simplify design and lower pro- 
duction costs by eliminating machining 
and assembly operations. The New Jer- 
sey Zinc Co. Ask for 1-03. 


ALLOY STEELS 


Data on high quality standard and spe- 
cial grades of steels permitting ease of 
heat treatment and good machinability. 
Wheelock, Lovejoy & Co. Ask for 1-04. 


METAL CLEANING 


Which mechanical or chemical cleaning 
methods to use on metal surfaces before 
applying decorative and protective coat- 
ings. Hilo Varnish Corp. Ask for 1-05. 


HEATING UNITS 


Putting heat where it is needed. Stock 
sizes and prices of variety of strip and 
immersion heaters. Harold E. Trent Co. 


Ask for 1-06. 


AUTOMATIC TIMERS 


Mechanical timers for processes requir- 
ing accurate and automatic time control 
of electrical circuits. Walser Automatic 


Timer Co. Ask for 1-07. 


OILLESS BEARINGS 


Wood bearings obtainable in special, 
standard or hi-speed types for attention- 
free operation under a variety of speed 
and load conditions. Made to specific re- 
quirements. Paramount Oilless Bearing 
Co., Inc. Ask for 1-08. 


costs. 


IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT AND PARTS TO KEEP WELL-INFORMED 


PRECISION RADIO UNITS 


Condensers, plug-in coils, coil forms and 
sockets, chokes and transformers for im- 
proved high frequency reception and 
transmission. Hammarlund Mfg. Co., 


Inc. Ask for 1-09. 


PERMANENT MAGNETS 


Aids to profitable use of new magnet al- 
loys. Facts about development, produc- 
tion, theory and properties, and design 
methods of magnetic steels. Taylor- 
Wharton Iron and Steel Co. Ask for 
1-10. 


INDUSTRIAL THERMOMETERS 


Standard and specially constructed ther- 
mometers for accurate temperature con- 
trol in industrial applications. C. J. Tag- 
liabue Mfg. Co. Ask for 1-11. 


STAINLESS STEELS 


Comparative characteristics and applica- 
tions of various types of corrosion-re 
sistant steels. Jessop Steel Co. Ask for 
1-12. 


LUBRICATING SYSTEM 


Automatic, centralized lubrication system 
with positive control of oil volume and 
metered feed for each bearing to prolong 
machine life. Bijur Lubricating Corp. 


Ask for 1-13. 


WIRING DEVICES 


Handy guide in selection of wiring de- 
vices for industrial or commercial equip- 
ment. The Bryant Electric Co. Ask for 
1-14. 


ALLOY CASTINGS 


How to select the proper corrosion-re- 
sisting alloy in the manufacture of cast- 
ings for industrial equipment applica- 
tions. General Alloys Co. Ask for 1-15. 


SHADED POLE MOTORS 


Power ranges from 1/300 to 1/15 hp.; 
simple, quiet, inexpensive motors for long 
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life and trouble-free performance. F. A. 


Smith Mfg. Co., Inc. Ask for 1-16. 


SOLENOID VALVES 


Reliable, low cost valves for positive au 
tomatic control of liquids in pipe lines; 
variety of types and sizes. 
Switch Co. Ask for 1-17. 


GEARS AND SPEED REDUCERS 


Complete specifications and_ practical 
working data to help solve power trans- 
mission and speed reduction problems 


D. O. James Mfg. Co. Ask for 1-18. 


MAGNET SPEAKERS 


Precision equipment for radio and pub- 
lic address installations where efficient 
performance is essential. Cinaudagraph 
Corp. Ask for 1-19. 


DEGREASING SOLVENT 


Facts about degreasing machines and 
process for cleaning metal parts econom- 
ically and safely. G. S. Blakeslee & Co 
Ask for 1-20. 


LUBRICATING DEVICES 


Oil seals, oil cups, grease cups, auto- 
matic and centralized lubricating devices 
to make bearings last longer. Gits Bros. 
Mfg. Co. Ask for 1-21. 


TRANSFORMERS 


Guide in selection of the proper radio 
transformer for the job. Thordarson 
Electric Mfg. Co. Ask for 1-22. 


COUPLINGS 


Complete line of self-flaring tube coup- 


Automatic 


lings. Quickly assembled, positive seat 
and leak-proof connection. Packless 
Metal Products Corp. Ask for 1-23. 


NOISE ELIMINATORS 


Built-in devices for appliances to elimi- 
nate radio noise at the source. Aerovox 
Corp. Ask for 1-24. 


ELECTRICAL PRODUCTS 


Safety switches and industrial control 
equipment for wide variety of machine 
requirements. Colt’s Patent Fire Arms 
Mfg. Co. Ask for 1-25. 


METAL FINISHING 


House organ to bring users of modern 
metal finishing processes up-to-date solu- 
tions to product finishing problems. E. 
I. du Pont de Nemours & Co., Ince. Ask 
for 1-26. 
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NEW PARTS, EQUIPMENT, MATERIALS, 


Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





FOR UNPROTECTED DRIVES 


Splash-proof ac. motor for effective low-cost pro- 
tection against dirt and moisture with adequate 
ventilation for windings. Supplied to the same 
general specifications as open motors. Reliance 
Electric & Engineering Co., lvanhoe Road, Cleve 


land, Ohio. 


PRECISION RESISTOR 


Vacuum impregnated, non-inductively pie- 
wound resistor of 1 per cent accuracy and 
1 watt rating. Convenient terminals for 
oldered connections. Obhmite Mfg. Co., 
4835 W. Flournoy St., Chicago, Ill. 









FOR TELEVISION RECEPTION 
Cathode-ray tubes available in five or nine inch 
electro-magnetic-deflection types with fluores- 
cent screens. Intended for experimental work 
in the reproduction of television pictures 


RCA Mfg. Co., Inc., Camden, N. J 








CONTROLS OVEN HEAT 


Liquid-filled bulb type oven heat control 
for domestic electric ranges. Magnetic 
snap-action mechanism; button-type fine 
silver contacts in pairs to provide double- 
break feature; large bulb surface for high 
sensitivity and fast response. American 
Thermometer Co., St. Louis, Mo. 






PUSH BUTTON CONTROL 


Heavy-duty control stations of 
surface and flush mounting 
types. One to ten buttons; 
one normally open and one 
normally closed circuit; double 
break, silver alloy contacts. 
Allen-Bradley Co., 1311 S. 
First St., Milwaukee, Wis. 
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FINISHES TO MAKE BETTER PRODUCTS 


POWERFUL LIGHTING 


Built-in spotlight provides 
high intensity illumination 
for exacting work. Remov- 
able internal louvers reduce 
glare to minimum. Highly 
polished aluminum alloy 
reflectors; green lacquer 
finish. Benjamin Electric 


Mfg. Co., Des Plaines, Ill. 





COMPACT RELAY 


Small, low-cost, ac. or dc. electromagnetic 
relay for electronic and radio applications. 
Single or double pole contacts, normally 
-open or closed; contact capacity 10 amp 
ac. and 2 amp. dc. G-M Laboratories, Inc., 
1731 Belmont Ave., Chicago, Ill. 





TO REDUCE NOISE 


Dc. operated ac. humless contactor for ac. circuits. 

Requires small amount of power to hold circuit 

closed; unaffected by normal voltage variations; 

inexpensive and of sturdy construction. General 
Electric Co., Schenectady, N. Y. 


REGULATES 
VOLTAGE 


Adjustable auto- 
transformer having 
high electrical effi- 
ciency and low ex- 
citing current pro- 
vides smooth unin- 
terrupted control of 





voltage by means of 
sliding brushes. 
Output voltage in- 
dependent of load. 
American Transform- 
er Co., 178 Emmet 
St., Newark, N. J. 
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FOR SPEED VARIATIONS 


Efficient power transmission with 
infinitely adjustable speed ratio of 
more than 45 to 1; output shaft runs 
from 90 rpm. to 4300 rpm. Standard 
V-belts running over adjustable 
pulleys assure maximum belt life. 
The Speedmaster Co., 1301 Wash- 
ington Ave. S., Minneapolis, Minn. 
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i NEW PARTS, EQUIPMENT, MATERIALS, 


Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
Based, of course, upon 


be made better. 


those component parts that may be designed 
in the complete product assembly. 


cleaner conceals 











FINGER-TIP CONTROL 
Compact handle for any type of vacuum 
cord 
Automatic cord control eliminates cord 
entanglements and unwinding and re- 
winding on handle hooks. The Vacuum 
Cleaner Corp. of America, Wissahickon 
Ave. & Juniata Sts., Philadelphia, Pa. / 


B® MOTOR CONTROL 


Combination starter 
consisting of automatic 
solenoid switch with 
double break, silver 
alloy contacts; two ther- 
mal overload relays 
Enclosed 3-pole circuit 
breaker with _ instan- 
taneous magnetic trip. 
Allen-Bradley Co., 
1311 S. First St., Mil 
waukee, Wis 











FLEXIBLE COUPLING 


Sprocket type coupling of laminated plastic. 
Combines high strength with 


insures equal distribution 


assembled. Continental-Diamond Fibre Co, 


Newark, Del. 


ACCURATE TEMPERATURE 
CONTROLS 
Mercury-column thermostats in ranges 
from -30 deg. to +500 deg. F. with 
an accuracy of one-tenth of 1 deg. F. 
Electrical contacts sealed in the 
mercury column operate a sensitive 
relay to control power circuits. H-B 
Instrument Co., Inc., 2518 N. Broad 
St., Philadelphia, Pa. 








COMPACT CIRCUIT BREAKER 


Small, quick-acting precision switch for 
positive contact and rapid break of 
electrical control circuits up to 10 amp., 
110 volts. Operating pressure from 4 
oz. to 3 lbs. (Transparent body for 
demonstration only; regular switch in- 
cased in high strength, high dielectric 
opaque plastic). Tobe Deutschmann 
Corp., Canton, Mass. 
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QUIET HEAVY DUTY CONTROL 


Magnetically operated, mechanically held switch 
for controlling loads from remote points. Reliable, 
compact, self-contained unit; eliminates ac. hum; 
no current necessary to keep contacts closed, 


FINISHES TO MAKE BETTER PRODUCTS 











Automatic Switch Co., 154 Grand St., New York. ELIMINATES RADIO. INTERFERENCE 
N. Y. Weatherproof filter unit in cast iron housing 
for outdoor installation. Prevents feed-back of 
interference into power lines or radiation into 


FOR GREATER VISIBILITY 


Glass plug fuses giving positive indi- 
cation when fuse is blown; provide 
complete insulation and eliminate 
possibility of shock. Disc plainly 
shows ampere markings. The Chase- 
Shawmut Co., Newburyport, Mass 





AND THERE ARE ALSO ... 


CLEANING SOLUTION for a thorough, 
safe and economical preparation of sur- 
faces to be plated or painted. Solvenite 
a granulated material of uniform consist- 
ency, cleans by emulsifying. Hardened 
grease, oils and wax quickly and effectively 
removed from steel, iron and machinery 
parts by allowing material to soak in 
solution. Prevents corrosion of iron and 
steel. Leedan Products Co., 120 Liberty 
St., New York, N. Y. 


RIGID CONDUIT, known as Xduct Junior, 
is heavily zinc coated both inside and 
outside for protection against corrosive 
conditions. Smooth even coating that 
bends with the tube. Silver white in 
color. Tubing bends easily. National 
Electric Products Corp., Pittsburgh, Pa. 


HIGH POWER SEN- 
SITIVITY 


Transmitting tube for 
power amplification in- 
volves use of directed 
electron beams. Low 
power absorption by 
screen; efficient sup- 


PROTECTIVE COATING for metal and 


concrete surfaces with resistance to mois- 





pressor action supplied ture, weather and chemical attack. An 

by space-charge effects especially prepared paint with chlorinated 

produced between rubber base, may be applied by brushing 

screen and plate. RCA or spraying. Possesses unusual dielectric 

Manufacturing Co., Inc., properties. Pennsylvania Salt Mfg. Co., 
Camden, N. J. Philadelphia, Pa. 
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telephone or signal circuits. Tobe Deutschmann 
Corp., Canton, Mass. 


HARD VULCANIZED WHITE FIBRE 
where a clean attractive appearance is 
desirable. For mechanical applications 
demanding strength, toughness and high 
electrical resistance. Furnished in sheets 
or coils in thicknesses from .005 in. 
Spaulding Fibre Co., Inc., 484 Broome 
St., New York, N. Y. 


CLEAR LACQUER resistant to moisture, 
soap and water, and perspiration is 
applied by dipping or spraying; air-dries 
rapidly to an insoluble film. Supplied in 
grades suitable for finishing copper, brass 
and aluminum products that are con- 
stantly held in the hands. Used on steel 
products for higher degree of protection 
against rusting. Maas & Waldstein Co., 
Newark, N. J. 


MILD STEEL ELECTRODE for use with 
small ac. transformer welders to simplify 
welding, produces weld metal of high 
physical properties. Designated as ‘‘Trans- 
weld,’ the electrode has a heavy extruded 
coating and a stable arc, easy to strike and 
hold; permits making welds in smooth 
well-shaped beads. Slag is easily removed 
from electrode deposits. Suitable for 
making all types of welds in flat, horizontal, 
vertical or overhead position. Operates 
equally well with direct current of either 
straight or reversed polarity. The Lincoln 
Electric Co., Cleveland, Ohio. 
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Simplicity, in control, in operation, and in 
appearance characterizes this new thread 
grinder with many automatic, production- 
emphasizing features. 


ESIGNED to grind all kinds of threads in soft 

or hardened metals with virtually absolute ac- 

curacy, with automatic labor saving features and 
at a speed commensurate with quantity production re- 
quirements, the new Jones & Lamson automatic thread 
erinder is good example of effective electrically-ener- 
gized product development. One of the outstanding 
features of this machine is the truing device whereby 
the grinding wheel is automatically trued by diamonds 
at predetermined periods as may be determined by the 
operator. This is accomplished by means of electrical 
equipment which forms an essential part of the machine 
and of the automatic control features. 

This machine tool is powered with four motors. The 
work is rotated and the work slide is driven by a 2 hp. 
motor, either of the induction or dc. constant speed 
tvpe. The grinding wheel is driven by a 2-3 hp. dec. 
motor. The truing device motor is of ¥% hp. dc., totally 
enclosed, and is tied into the wheel motor circuit. The 
coolant pump motor is % hp. de. or ac. 

The control equipment and terminal blocks to which 
it and the limit switches and other items are wired 
are located in a compartment inside the main casting 
and a hinged panel mounted in front of the compart- 
ment. Push button controls are located on the front 
of the machine and the rheostat for regulating the 
speed of the dc. wheel motor is placed on the back of 
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the machine and is independent of the stop and start 
push buttons in front. This rheostat is totally enclosed, 
is of the full plate type and of heavy construction. The 
best and easiest way to set forth the items of electrical 
equipment employed in the assembly of this interesting 
machine tool and the manner in which each functions, 
is to consider a full work cycle in some detail. 

The machine is loaded by hand. The wheel motor 
is then started by pressing the lower starting button. 
The motor then starts with a full field and the speed 
is regulated by the setting of the rheostat. This works 
in conjunction with a vibrating relay which controls 
the acceleration of the motor until the wheel comes 
up to speed. 

The coolant pump motor is also started automatically 
at the same time as the wheel motor. The control is 
through an auxiliary contact on the wheel motor con- 
tactor so that when the wheel motor starts the ac. cir- 
cuit of the coolant pump contactor is closed. 

After this the work motor is started by pressing the 
upper starting button. This motor of course moves the 
work slide and the whole mechanism of the machine, in- 
cluding the rotating of the work. When a thread has 
been ground and the end of the stroke is reached a cam 
operates a limit switch on the front of the machine. 
This sets the truing device in operation. This device 
consists of a set of three diamonds which true the 
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GENERAL 


A neat three-speed 
fan switch— ideal 
for controlling 
two- or three- 
speed fans. Bake- 
lite handle of 
modern design. 
Ore ashes t aly sai 
mounting. Rugged 
mechanism insures 
long life and sat- 
isfactory service. 


Anew G-E 
through-cord lamp 
switch. No sepa- 
pe he eh sha Ul] 
to connect. It’s de- 
livered to you 
ete abet 4: abt email 
cord set—ready for 
final installation. 


A single-pole, 
three-position 
switch with “Off” 
pre Sesto Mbit ihd a 
Compact, modern 
design — fits into 
limited space 

Common terminal 
mounted in casing 
eliminates bulky 
assembly. 


BY G-E 
ACCESSORY 
ENGINEERS 


In the G-E Accessory 
Equipment line of appliance 
control switches, you can 
find just the type switch 
for your appliance. These 
switches are built to meet 
the requirements of a par- 
ticularservice. They can 
help to simplify your own 
product design and to facil- 
itate production operations. 
You can be sure of func- 
tional design that fits your 
application. 


Take advantage of the 
wide variety of G-E appli- 
ance control switches — or 
consult G-E Accessory en- 
gineers if your problem re- 
quires specialized attention. 
Custom service is always at 
your disposal. 


For information, write to 
Section Q-8191, Appliance 
and Merchandise Depart- 
ment, General Electric Com- 
pany, Bridgeport, Conn. 


GENERAL ({6) ELECTRIC 


ACCESSORY EQUIPMENT 


APPLIANCE AND MERCHANDISE DEPARTMENT, 


ELECTRIC CO., BRIDGEPORT, CONN. 
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cutting edge of the wheel after each stroke, or after 


several strokes, according to a pre-determined setting 
depending on the nature of the thread which is to be 
cut. During the truing cycle the wheel is automatically 
reduced to a slower speed in order to save wear on 
the diamonds, and when this cycle has been ended the 
wheel automatically returns to speed as set by the 
rheostat. 

The truing device circuit by means of which these 
results are accomplished is most interesting and in- 
genious. The truing cvcle is started at the end of the 
work stroke by a limit switch which is closed only 
momentarily. This closing, however, is sufficient to 
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operate a sensitive relay which maintains itself and 
closes the coil circuit of a contactor which, in turn, 
starts the truing device motor. When this motor starts, 
a cam-actuated limit switch in the truing device itself 
closes another relay which takes the control away from 
the original sensitive relay without interrupting the 
circuit to the truing device contactor. Thus the truing 
motor continues to run only until the truing device cam 
releases the limit switch and drops out the second con- 
trol relay. The truing cycle is thus initiated from one 
point and terminated from another, with every relay 
and other device involved automatically reset for the 
next cycle of operation. 


A T THE end of every stroke the reversing mechan- 

ism of the slide is operated by a solenoid. This is 
an independent circuit controlled by a time relay which 
is timed for % second. This relay is energized by a 
limit switch with normally open contacts operated by 
the work slide. When the coil of the time relay is thus 
energized a circuit is completed to the solenoid con- 
tactor, and this operates the solenoid which, in turn, 
operates the reversing clutch. The contacts of the 
timing relay remain closed for the ™% second timing 
period and then open, thus de-energizing the solenoid 
and preventing a double reverse of the work slide. 

There is also a selector switch on the work motor for 
jogging, and there is a jogging switch on the end of 
the machine which is independent of the jogging switch 
on the front of the machine. Another switch on the 
front of the machine may be used to cut off the truing 
motor at any time. 

Two more limit switches on the front of the machine 
are wired in parallel and provide for an automatic cut- 
out to stop the machine when the work has been com- 
pleted and is ready for the operator to take out. One 
of the switches operates at the end of the stroke and 
the other when the thread gets down to size. The ma- 
chine is not stopped for taking out the work until both 
switches operate simultaneously. 

The work motor has an electric brake, the circuit for 
which is controlled by a relay which stays energized as 
long as the motor is running. When the motor 1s 
stopped the relay is released and the brake is snapped 
on. The wheel motor is provided with dynamic braking. 

The electrical equipment throughout this application 
consists entirely of standard limit switches, relays and 
contactors. These devices are so used and so connected, 
however, as to produce the results necessary for fully 
automatic control of the thread grinder. Many in- 
genious circuits are involved but reliability and cer- 
tainty of performance has been made the chief require- 
ment. 


\X/HETHER viewed from side or rear a close integration of 


design-engineering is evident. A—Motors have been 


made unobtrusive but wholly accessible elements of the 
product. Hinged panel covers control relays and contactors. 
B—Coolant motor and speed controls are thoroughly access- 
ible too. C—Note truing device control switches mounted 
on outside of relay-contactor panel. BX cable has been 


retained for this machine tool. 
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VOLTS MILLIAMPERES. AMPERES 1 « 
“ ere 


DEC @ELS 


WESTON 


*USE-RATIO—The ratio of meter- 
hours in actual measurement to total 
hours in the working day. 


Consider, first, the percentage of test work 
in your plant operations which calls for 
measurements beyond the limits of any one, 
single-range instrument: Performance 
check-ups on plant equipment . . . inspec- 
tion of purchased parts... preliminary pro- 
duction tests, or regular production tests 
where runs are short and circuits subject to 
change ... trouble shooting . . . standardi- 
zation studies ... research work. 

By meeting many of these widely varying 
test requirements, the modern multi-range 
tester hy WESTON comes close to continuous 
service. Even when it has no “regular” berth 
in the production routine, its use-ratio* in- 
variably is high . . . its shelf-idleness low. It 
can never gather dust because “the measure- 
ment we bought it for isn’t made any more.” 

WESTON’S new Model 765 Volt-Milliam- 

















Consider the USE-RATIO® 





meter, for example, provides 10 DC voltage 


ranges at a sensitivity of 20,000 ohms per 
volt, and 10 AC voltage ranges at a sensitiv- 
ity of 10060 ohms per volt; from 1.5 volts to 
1500 volts full seale . . . 10 decibel ranges 
providing measurements from —18 DB to 
+58 DB... 12 DC current ranges available 
at the throw of a switch, permitting read- 
ings from 2 microamperes to 15 amperes 
inclusive. Complete in one compact unit, 
beth binding posts and pin jacks provided. 

Other WESTON multi-range instruments 
offer equally flexible service, and should be 
considered not only for their high use-ratio*, 
but for their dependability and economy as 
well. Let us send you all the facts. Write for 
full particulars today. Weston Electrical In- 
strument Corporation, 582 Frelinghuysen 
Avenue, Newark, New Jersey. 


ESTON INSTRUMENTS 












INCE the very beginning of the electrical industry, 

copper and its alloys such as brass and phosphor 

bronze have been used extensively. More than 
one-third of the copper produced in this country finds 
its use in this industry. 

Copper is chosen because of its low cost, ease of 
fabrication, ductility, resistance to corroding agents 
and high electrical conductivity, which allows for a 
minimum cross section of material. Its uses are varied ; 
briefly they are: Wire, cable, bus bars, bus tubes, bus 
channels, switches; generator, motor, starter, radio, 
converter, flood lighting equipment and igniter parts; 
grounding equipment, rail bonding, electrical appliances, 
transformer windings, antenna, rectifiers, lightning ar- 
resters, signal apparatus, X-ray apparatus and switch- 
board and control board equipment. The wide variety 
of forms in which copper is regularly supplied is illus- 
trated by the large windings in huge transformers in 
contrast to magnet wire two thousands of an inch in 
diameter for small radio coils. 


It meets A.S.T.M. requirements for purity, minimum 
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Significant facts about the most widely used 
high conductivity alloys. Not only may 
essential current carrying parts of electrically 
energized products be specified for the attain- 
ment of those properties but also for various 
mechanical characteristics. 


RERYLLIUM copper alloys combine good electrical con 


ducting properties with desirable mechanical character- 


istics. A—Springs and contact clips. B—Contact clips, 


current-carrying parts and ball bearing retainers. 
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BY W. R. HIBBARD 


ASSISTANT METALLURGIST 
AMERICAN BRASS COMPANY 


99.90 per cent copper plus silver, and is furnished in 
strip, sheet, plates, rods, bars, tubes, wire and shapes. 
A silver bearing copper welding rod is available for 
making high conductivity joints in electrolytic copper. 

Brass is used for an infinite number of parts by the 
electrical industry and is usually selected because of its 
cost and ease of fabrication rather than its electrical 
conductivity. Common brass is made into wiring de- 
vices, lighting fixtures, sockets, bases, attachment plugs, 
jacks, instrument parts, resistance rings and rods, bolts, 
screws, nuts, brush holders, telephone equipment, con- 
denser plates, switch gears, flashlights, rotor shafts for 
radio, clips, terminals, radio pins, grommets, eyelets, 
diaphragms, parts for electrical appliances, X-ray ap- 
paratus, signal apparatus and parts for flood lighting 
equipment. 

Brasses with copper content of 80 per cent or higher 
are used particularly where color and resistance to 
corrosion is a requirement. Parts of flood lighting 
equipment subject to atmospheric corrosion are made 
from these brasses; also meter and instrument parts. 
bolts, nuts and screws. 

Brass is furnished in sheet, strip, plates, rods. bars, 
shapes, wire and tubes. There are standard A.S.T.M 
and Federal specifications covering most of these 
forms. 

Tin Bronze containing 1.75 per cent tin is exten- 
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PENMANEN! Afagned* ALLUYS 


estat 





NIPERMAG 
ALNICO 
ALNIC 


W. specialize in the manufacture of high 
quality nickel aluminum permanent magnets, 
designed, cast and ground to your require- 
ments. Our extensive experience and our com- 
plete engineering and testing facilities assure 
you of highest magnetic efficiency, uniformity 
| of product and dependability of service. Our 
a 





Engineers will gladly cooperate with you 
on design or other problems with no obliga- 
tion on your part. Technical data on request. 


INATINAGRAPH CORPORATION e¢ Moaonet Allov Div e STAMFORD. CONWN. 
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PHYSICAL PROPERTIES OF COPPER ALLOY WIRES 


THE GRADE REFERS TO ELECTRICAL CONDUCTIVITY AS DEFINED IN A.S.T.M. SPECIFICATIONS 

























i Area Tensile { Strength Minimum Lb. (x 1,000) Per Square In. Elongation 
Diameter | Circular Squere - ~ Grade | Grade Grade Grade Grade Grade _ Minimum _ Per Cent _ 
Inch Mils Inch | Nos.9,13|) No. 15 No. 30 No. 55 No. 80 No. 85 10 in. | 6Oin. 
0.2893 83600 | 0.06573 | 1025 | 109.5 74.0 | 76.0 72.0 68.5 | o17 a4 

0.2576 | 66370 | 0.05913 | 1088 114.5 80.0 77.8 =| 73.5 69.9 | 4908 

0.2994 | 59640 | 0.04134 | 1195 | 118.5 85.0 79.3 | ~~ 75.0 71.2 1.79 a 
0.2043 | 41740 | 0.03278 | 115.2 | 191.3 89.0 80.9 76.4 72.5 ah 1.94. 
0.1819 | 33100 | 0.09600 | 117.9 123.3 99.5 82.4 77.5 73.6 vas. A. and 
10.1620 | 96950 | 0.020692 119.0 125.0 94.8 | 84.0 78.6 74.7 ae ke 
0.1443 =| 20890 | 0.01635 190.3. | 196.5 96.5 | 85.5 79.8 75.8 1.09 
0.1985 | 16510 | 0.01297 121.6 127.9 97.9 | 87.0 | 81.0 ee) ae 1.06 
0.1144 | 13090 | 0.01098 | 1988 | 1992 | 990 | 885 | 899 | 781 ae ik” 
0.1019 | 10380 | 0.008155 | 193.9 130.3 100.1 | 90.0 | 83.4 ee be. 1.00 
0.09074 | 8234 | 0.006467 | 124.8 131.2 019 | 913 | 86 | BS |: ..”.”6hCUC|C CUO 
0.08081 | 6530 | 0.005129 | 195.0 | 132.0 102.2 | 92.6 —85.7— mas | os. 0.95 
0.07196 | 5178 | 0.004067 | 126.2 | 1326 | 103.0 | 938 | 868 825 | .... | 092° 
0.06408 | 4107 | 0.003295 | 126.7 | 1332 | 103.7 | 95.0 | 87.8 | 83.4. ane 1 oe 
0.05707 | 3257 | 0.009558 | 1972 | 133.6 | 1044 | 960 | 887 | 849 | .....| 090 
0.05082 | 92583 | 0.009098 | 197.5 | 134.0 | 1052 | 97.0 | 895 85.0 a a | 6a 
0.04526 | 2048 | 0.001609 | 197.8 | 134.95 | 1059 | 980 | 903 | 857 | .... | 086 
0.04030 | 1624 | 0.001276 | 128.0 | 134.5 106.6 | 986 | 91.0 oe |. 0.85 
0.03589 | 1288 | 0.001012 | 1982 | 134.75 | 107.3) 99.0 | 91.6 | 870 | .... | 084 
0.03196 | 1022 | 0.0008023| 128.5 | 135.0 | 108.0 eS | ee | ee | 082 — 





Electric Resistivity Maximum 





Pounds per Mil Ohm| (9)9724; = | +5835 
CS 3) 6732 | inten pee see 
Ohms per Circular} (9)115.29! 69.14 


Mil Foot (13) 79.78 
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sively used as drop wire by telephone companies. It is 
hard drawn and in No. 17 B&S gauge commonly used 


Other tin bronzes containing higher percentages of 


has a minimum tensile strength of 105,900 Ibs. 

inch and a minimum electrical conductivity 
31 per cent I.A.C.S. at 20 deg. C. Other uses where 
high strength is desired is messenger or guy cable and 
The electrical and phys- 
ical properties of this alloy wire may be found in 


square 


the core for composite cable. 


per parts, brush holder springs, 


tin are used for contact springs, switch springs, meter 
telephone apparatus, etc. 


of The 5 per cent phosphor bronze six numbers hard is 


usually used where there is arcing or liability of form- 
ing an arc. Otherwise the 8 per cent bronze six num- 
bers hard is used. These materials are selected because 


of their good fatigue properties. They may be fur- 

A. S.T.M. specification B 105-36T Grade 30. See nished in rods, bars, simple shapes, sheet, strip, plates, 

Table II. tubes and wire. The chemical and physical properties 
TABLE I—CHEMICAL AND PHYSICAL PROPERTIES 


OF 0.080 IN. DIAM. COPPER AND ALLOY WIRE 


Composition 
Remainder 
Copper 
Per Cent 


Copper, soft A.S.T.M. 
Copper, ,medium hard A.S.T.M. 
Copper, hard A.S.T. M. 

es opper- Cadmium 

_Copper- Cadmium — 
Copper-Cadmium 


0.75% Cadmium 


1.00% Cadmium 


0.80% Cadmium 
0.50% Tin 
0.50% 
| 1.20% Tin 
| 1.75% Tin 
9.50% Aluminum 
sad 1.75% Tin | 
1.75% Tin 
ee ae: 2 0.75% Silicon 
Copper-Silicon-Manganese | 1. 50% Silicon 
_ Alloy sd 0.50% 
Beryllium-Copper (heat- 9.95% 
treated) 


Medium m Strength Bronze 
High Strength Bronze 


"Signal Bronze __ 
~Copper-Aluminum-Tin Bronze 


Silicon Bronze 


Beryllium 


56 


_Manganese| __ 


| Tensile 
| Strength 
Lbs. Per 
Sa. In. 


30,000 


~ 51,000 
~ 65,700 
81,400 
85,700 


| 


~ 92,600 | 


| 125,600 | 


pee 


| 495,600 he 


! 180,000 | 


; Hegre Fe 
132,000 | 





96.66 


Nickel-plated brass bracket for a meter assembly. 


Con- 
ductivity 
Per Cent 


98.16 © 
96.16 | 


85.0 
80.0 _ 
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they do. Often one of the ways to give a product that “extra 
something that means extra sales”’ is to build in a Veeder-Root 
Counting Device. With these counting devices you can make a 
product add, subtract, compute or record. You can give it a me- 
chanical memory, a mathematical head, or a photographic mind. 


You can make it do things. You can make it sell faster. 


Manufacturers of amusement, vending and business machines, 














check recorders, pumps, tractors and many other products have 
found Veeder-Root Counting Devices important short cuts to 
sales. Perhaps a Veeder-Root Engineer can help you do the 
same. Have him show you applications of Veeder- Root 
Counting Devices—how operations, starts, stops, pieces, 


trips, lengths, volumes, ete., are accurately recorded on 










hundreds of applications. Write, today. 
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Hartford, Connecticut 


COUNTERS (FOR EVERY PURPOSE 
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are given in standard specifications such as Federal 
-746 and A.S.T.M. B-103-36T as well as in 
hep Ok 


ee 


Copper-Cadmium, among other copper a‘loys which 
are used for their electrical properties, should be men- 
tioned first because it has been used in this country 
for over 25 years. These alloys are used where good 
electrical conductivity with higher physical properties 
are required than 1s obtained with copper. These char- 
acteristics are best exemplified in the conductors for 
rural lines where high strength wire allow longer spans 
with consequent savings in poles and line hardware and 
for trolley wires. Other uses are signal, telephone and 
telegraph circuits, switch parts, messenger cable, weld- 
ing electrodes, and the core of composite cable. 

The most commonly used alloy contains one per 
cent cadmium with 80 per cent minimum electrical 
conductivity. Another alloy has 0.75 per cent cadmium 
with 85 per cent minimum electrical conductivity. Table 
I shows comparative strengths and electrical conduc- 
tivity of 0.080 in. diameter copper and alloy wires. 

An alloy used in wire form for its high strength and 
resistance to corroding agents is 95.5 per cent copper, 
2.5 per cent aluminum and 1.75 per cent tin. Its mini- 
mum electrical conductivity is 15 per cent, and its 


TABLE III—APPROXIMATE MECHANICAL 
PROPERTIES OF BERYLLIUM COPPER SHEET 


(2.00 TO 92.95 PER CENT BERYLLIUM AND 0.050 IN. GAUGE) 


Yield | Tensile 
Point* Strength | Elongation 
Los. Per Lbs. Per in Q in. 
Sa. In Sa. In. Per Cent 
Soft annealed 31,000 70,000 45.0 
Soft—Average heat treatment) 134,000 175,000 6.3 
2 B&S Nos. hard 90,000 103,000 8.0 
9 B&S Nos. hard 
Average heat treatment 132,000 173,000 4.8 
4 B&S Nos. hard 105,000 118,000 4.3 
4 B&S Nos. hard 
Maximum heat treatment 138,000 | 193,000 2 
*O.75 per cent extension inder stress 
Variations must be expected in practice 





TANDARD and \ \ . IP 
special replace- 8 

able welding tips of 

copper-chromium | 


alloy. 
vis 


ELDING wheels j 
of copper i , iv i] 
chromium give a life 


of from four to ten 
times that of copper, 
with fewer dressings. 
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physical properties may be found in A.S.T.M. speci- 
fication B 105-36T Grade 15—see Table II. It is 
made only in the forms of rod and wire. 

Copper-silicon alloys with the addition of other ele- 
ments such as zinc, manganese, tin, etc., are used for 
high strength wires for bolts and nuts, pole line hard- 
ware, tanks for electrical heaters, signal equipment, rod 
and wire for electric welding, bus hardware, conduit, 
conduit fittings, switch gear, catenary construction and 
numerous other uses where their strength, ease of 
fabrication and resistance to corroding agents are de- 
sirable. 

The most common alloy has nominally 3 per cent 
of silicon with other elements to give improved prop- 
erties. Where good machining rods are desired, a 
leaded copper-silicon alloy is usually furnished. For 
tubes and cold headed bolts and screws, an alloy con- 
taining 1.5 per cent silicon is usually supplied It has 
very good deep drawing properties. In wire form, its 
properties are shown in Table II. The alloy for cast- 
ings contains 4 per cent silicon with other elements 
Standard specifications covering these various alloys 
are: A.S.T.M. B 96-36T, B 97-36T, B 98-36T, and 
105-36T Grade 9. Federal specifications QO-C-593 
and OQO-C-591. 


(Continued on p. 68) 


TABLE IV—APPROXIMATE PHYSICAL 
PROPERTIES—COPPER-CHROMIUM ALLOY ROD 


(0.8 PER CENT CHROMIUM) 






Electrical 


| Con- 
| Yield Tensile ductivity 
| Point* | Strength | Elongation) Per Cent 
| Lbs. Per Lbs. Per mein. 1 ACS, €. 
Sa. In. Sa. In. Per Cent jat20deg.C. 
Soft 35,000 50.0 50. 
Soft, heat treated 65,000 30.0 75. E 
Hard 63,000 70,000 30.0 53. 
Hard, heat 
treated 56,000 72,000 35.0 80. 


*taken 0.50 per cent extension under stress. 


The soft rod was quenched from above 1000 deg. C. 
and the heat-treated samples were given a precipita- 
tion anneal for two hours at 475 deg. C. 
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HARVEL 612-C 
CERTAINLY HAS 
INCREASED THE 
LASTING QUALI- 
TIES OF OUR 


MOTORS 
YES - anb THE 


RESULT HAS BEEN 
INCREASED 
BUSINESS 
































THE modern insulating varnish offers you eleven outstanding features, that 
will help to increase the life of your motors . . . Making a better product. 


PRODUCES FIRM, TOUGH, MECHANICALLY HAS EXCEPTIONAL ACID AND ALKALI 
STRONG COATING RESISTANCE 


3 
eae + eet HAS HIGH DIELECTRIC STRENGTH 


BONDS CONDUCTORS INTO A COMPACT, . 
UNIT-ACT'NG MASS HAS NO OBJECTIONABLE SOLVENTS THAT ATTACK 
e ENAMELED WIRE 
IS STABLE, INSURING CONSTANCY OF ° 
ELECTRICAL PROPERTIES CURES TO AN INFUSIBLE STATE. WILL NOT SOFTEN 
= OR THROW 


IS NON-CORROSIVE 


4 
IS OIL-PROOF TO A HIGH DEGREE WILL NOT LIVER OR SOLIDIFY DURING STORAGE 


Write today for samples and prices. 
HARVEL 612-C will do a better job. 


Manufactured under HARVEL PATENT LICENSES dy 
IRVINGTON VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. Eat. 1905 


xdARD OF THE wo 


o\ 2Lp 












VARNISHED CAMBRIC @ VARNISHED CAMBRIC TAPES’ e@ IRV-O-SLOT @ VARNISHED CANVAS 
VARNISHED SILK 4 FLEXIBLE VARNISHED TUBING e VARNISHES AND COMPOUNDS 
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QUIETER PRODUCTS 


(Continued from p. 22) 


a flimsy piping of light gage metal and would there 
set up such vibrations as to condemn the entire ap 
pliance. 

The production of quiet operating fans lies in a 
specialized field similar to that of the manufacture of 
quiet operating motors. The appliance builder does not 
usually build the motors but purchases them from some 
manufacturer who has specialized in their development 
Similarly, it is better to secure fan and blower impellers 
from a manufacturer who has specialized in this par 
ticular line and to place upon him the responsibility for 
their quiet operation. This responsibility the manufac 
turer will usually accept if the designs for the housings, 
and their connections, are submitted for his examina 
tion, suggestion and final approval. 


,OUND-DEADENING BASES 


RESENT day practice of built-in motor application 

_ is in itself a general move in the direction of quiet 
machine and appliance operation since the motor and 
transmission is encased by the machine frame and the 
noise producing elements are so enclosed as to shut in 
a large proportion of such audible vibrations as may 
arise. On the other hand, there is here introduced a 


possible source of annoyance due to the amplification of 


vibrations which may occur if the mounting of the 
motor is not properly done. This may best be illus- 
trated by an extreme case in which a motor, without a 
base, is bolted directly to the hollow frame of the ma- 


chine which it is to drive. In such an instance the 


air conditioner motor. 
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THREE typical aids to silent operation. A—washer 

of soft material, between shaft shoulder and 
bearing, reduces shaft-slap 
mounting and sound-deadening enclosure quiet this 
C—resilient pads prevent 





machine frame acts as a sounding board and any vi- 
brations in the motor, whether magnetic or mechanical, 
even though of small volume are so amplified as to be- 
come objectionably audible. Any attempt to reduce this 
trouble by further quieting of the motor is effort ex- 
erted in the wrong direction. Such amplifications 
should be corrected by the introduction, between the 
motor and the machine frame, of some vibration in- 
sulating material. This may take the form of an in- 
sulating plate to which the motor is rigidly attached 
and this plate, in turn, is carried on a cork or rubber 
gasket. The insulating plate is then fastened to the 
machine frame by a set of screws or bolts entirely 
separate from those by which the motor is fastened 
to the plate. In this manner of mounting there is no 
direct contact of the motor with the frame nor any 
direct bolting connection between the two members. 
Such a treatment should be employed for direct or 
geared connection, where accurate alinement is im- 
portant. Such materials as, felt, rubber, leather, lam- 
inated fiber, etc., have their usefulness in sound sup- 
pression, 

When the application is made by one of the quiet 
types of V-belting, the motor should be mounted on 
some kind of a resilient or spring base, and the sound 
insulation may be further increased by the use of a 
motor in which the rotor vibrations are insulated from 
the motor frame by having the bearings resiliently 
mounted in the motor end brackets. 

\Where mechanical conditions permit, vertical motors, 
as used in air conditioners, oil burners or similar ap- 
pliances, may be mounted on springs which effectively 
prevent the transmission of vibrations. If fans or 
blowers constitute a part of such equipment, the air 
pipe, or pipes, should be connected to the fan housing 
through canvas connectors which break up any me- 


chanical contact, and therefor sound transmission, be- 
tween the fan housing with the piping. 


48? MOUNTING PLATE 
NSW a) 
MACHINE FRAME 


noises. B—spring 


transmission of vibrations from the motor to the Te SS 
machine frame. ald 
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Clean Punching 


The fact that Granite City Electrical Sheets 
punch clean without burrs or chipping is im- 
portant in itself, because it means true and fast 
assembling—freedom from rejects—lower costs. 
But it is also evidence of uniform quality. Every 
sheet of any particular grade will be the same 
in magnetic and physical properties. Your speci- 


fications will be met exactly — and consistently. 


Let us explain how we can give you better elec- 
trical sheets and better service. Write today. 


GALVANIZED SHEETS STEEL SHEETS PLATES AND TIN PLATE 


GRANITE CITY STEEL Co. 


Granite City, Illinois 





GRANITE CITY SHEETS 


1209 R. A. Long Building, Kansas City 1805 Boatman’s Bank Bidg., St. Louis 
8 South Michigan Boulevard, Chicago 1613 Pioneer Building, St. Paul 
1602 Mariner Tower, Milwaukee 





NOW OPERATING ONE OF THE LARGEST CONTINUOUS MILLS IN THE UNITED STATES 
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MOTOR SPECIFICATIONS 





for designed-in power applications 


Engineers and designers of machinery, appliances and equipment will find on this and following pages 
a monthly maintained data guide, detailing mechanical and electrical characteristics of available power 


units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ‘Current’ column, by the following key: 


SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS 


9—Split-phase 19—Sauirrel Cage 
3—Resistance-start a—Normal torque, normal starting 


f—Low starting torque, low start- 
ing current 
13—Wound rotor (slip ring) 
14—High cycle 


4—Reactor-start current. 45 Sinrnnes 

5—Capacitor-start b—Normal torque, low’ starting 16 Shaded ole 

6—Capacitor (condenser) current P 

7—Series c—High torque, low starting 

8—Repulsion current. 

9—Compensated repulsion d—Hisgh slip. SPECIAL PURPOSE MOTORS 
10—Repulsion-start induction e—Low starting torque, normal 17—Two-power motors 


11—Repulsion induction starting current. 


18—Torque motors (reversing-duty cycle) 





VOLTAGE ... Manufacturers furnish standard voltage motors (110-290, etc.) only, unless also indicated in “Low Voltage” column. 


MOUNTING .. . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones as 
well, under “Vertical.” 
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DUMORE MOTORS GIVE 
YOU EXTRA PERFORMANCE 


In Dumore motors you get all you pay for . . . and 


! 


more! By precision manufacturing methods perfected 


over a period of 25 years, Dumore motors have “‘plus’”’ 
life built in. 


directly due to the scientific accuracy, the dogged 


Extra hours of trouble-free power are 


attention to details, and the relentless inspection on 
the Dumore assembly line. Pride of craftsmanship 
among Dumore’s experienced workmen puts the stamp 
of up-to-the-minute refinement on every one of Du- 
more’s Universal (AC-DC) Motors . . . 1/600 h. p. 
up to 3/4h. p. . . . Oto 60 cycles. Whether for deli- 
cate instrument controls or for heavy shop tools, each 
has the same remarkable precision; each is destined 
for a long life of brilliant performance. Typical of 
these vibrationless sweet-running units is the *Type 
HVL motor shown at the right. 


Start now to get more power hours for your money. 
Jet Dumore engineers appraise your power problem 
and recommend the right motor for your exact re- 
uirements. ‘“Tailored to fit” parts take care of special 
daptations. Write today for latest catalog and Engi- 
neering Service Blank. 


THE DUMORE CO. 


Dept. 108-A Racine, Wis. 
























Miss Bess 
Ehrhardt- 
America’s 
Sweetheart of the 
Ice — the star of the 
recent Sixth Inter- 
national Ice Car- 
nival at the 
Chicago 
Stadium 


* Specifications Type HVL Motor 
Series (universal) 0-60 cycles; hb. p. range, 1/38-1 92; 
full-load speeds, 929-83 r.p.m.; volts, 115; amperes, .46; 
watts input, 50.4; duty, continuous; temperature rise 
40” C.; 


position bronze; motor housing material, pressed steel; 


method of cooling, internal fan; bearings, com- 





gear unit housing material, die cast zinc alloy; finish, 
black crinkle enamel; weight, 2 lbs. 
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“LIKE 


SILENT WATCHMEN... 





Of The Utmost 


—____\_ Dependability” 





“General Electric KON-NEC-TORS supply the 
automatic features,” said this manufacturer, 
“and are like watchmen standing by to stop the 
machines the minute trouble arises. They per- 
form their tasks with the utmost dependability. 
In most cases our machines could not be pro- 
duced successfully without them.” 
Dependable service is characteristic of KON- 
NEC-TORS. These fool-proof, wear-proof and 
maintenance-free switches are ideal where ut- 


most reliability and long life are essential. A 
clean make-and-break is always assured. Cor- 
rosive fumes and moisture cannot harm these 
switches, ever. 

There’s a KON-NEC-TOR of the type and 
capacity to suit your needs. Write for com- 
plete informative new Bulletin or have one of 
our representatives call and give you the facts. 
General Electric Vapor Lamp Co., 887 Adams 
Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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RECTIFIERS 





DESIGNED FOR YOUR PRODUCT 


Whether your product is a relay requiring less than an 
ampere, or a motion picture arc lamp requiring high 
amperage, B-L rectifiers offer many advantages. 





New uses and applications for dry metallic rectifiers are 
continually being added to an already long list. 


Your present product or that new one you're developing 
now can be improved with B-L Rectifiers. 
Typical products in which B-L rectifiers are now proving 


> Without obligation, and with the understanding your in- 
their superiority include: 


formation is confidential, let our engineers help you 
select rectifiers for your special application. 

Electric clocks 
Electro-pneumatic organs 


Control equipment 
Magnetic tools 





<a 





Electroplating equipment 
Telephone equipment 
Signal systems 


Battery chargers 
Burglar alarms 
Battery eliminators 


The B- I ELECERIC MFG. CO. 


Dept. A..... ST. LOUIS, MO., U.S.A. 
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THERE IS NO SUBSTITUTE 
for EXPERIENCE 


e e « In the selection of raw materials 
—their preparation, blending, and proc- 
essing — EXPERIENCE is a factor of 


vital importance. 


e e e In developing new brush grades, 
to keep pace with engineering prog- 
ress—EXPERIENCE is a necessary 
background. 


e ee In the application of brushes to 
the many classes and widely varying 
conditions of service—EXPERIENCE 
is essential. 
“NATIONAL” CARBON BRUSHES 
HAVE A BACKGROUND OF 


MORE THAN A HALF CENTURY 
OF SUCCESSFUL EXPERIENCE 


“SA" Series CT USE 


i NATIONAL 


a TRADE-MARK 


Ph uniformity Tea CARBON BRUS rH ES 
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NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide [I[f) and Carbon Corporation 


rts LT te hd Ue ee General Offices: 30 East 42nd Street, New York, N. Y. 
BRANCH SALES OFFICES: NEW YORK . PITTSBURGH . CHICAGO . SAN FRANCISCO 
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SPURS 


BEVELS 


WORMS 


RATCHETS 





2650 W. Medill Ave. 


Car 


14 to 96 D.P. 


SPIRALS 


MITRES 


RACKS 


High Precision or 
Commercial production 
A few pieces or a million 


A staff of competent Gear Engineers and 
technicians; a large group of long- 
experienced shop operatives with a deft 
‘feel’ for precise dimension; an unusually 
well equipped plant, with many specially 
built and standard machine tools for small- 
gear manufacture, including Worm- and 
Screw-Thread grinding and Polishing ma- 
chines, also Plane, Cylindrical and Internal 
grinding equipment; exceptionally com- 
plete facilities—optical and otherwise— 
for checking and measuring to laboratory 
exactness... 


these and other elements are at the service 
and for the convenience of the purchasers 
of Small-gears for the Fractional H.P. field 
—14 to 96 D-P. 


Any machineable material 


No Catalog— 
No Stock items 


specifications. 


MFG. CO. 


ear S ecialties 


R af oO R 


cuica @& ® 


—manufacturing 
only to individual 


For more than 20 years 
this organization was 


known as MECHAN- 
ICAL SPECIALTIES 


Phone Humboldt 3482 


Snecialties 
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COPPER COPPER ALLOY FACTS | FACTS 


(Continued from p. 


Two nickel silver alloys are used in the form of wire 
and strip because of their electrical resistance. The 
18 per cent nickel silver alloy has a nominal composi- 
tion of copper 56.0 per cent, zinc 26.0 per cent and 
nickel 18.0 per cent and an electrical resistance of 18% 
ohms per mil foot. Wire, 1 B&S gauge, has a resist- 
ance of 0.002258 ohm per foot and 30 B&S has 1.879 
ohms per foot. The 30 per cent nickel silver alloy 
has a nominal composition of copper 47.0 per cent, 
zinc “23.0 per cent and nickel 30 per cent and an elec- 
trical resistance of 290 ohms per mil foot. Wire, 1 
B&S gauge, has a resistance of 0.003465 ohm per foot 
and 30 B&S has 2.883 ohms per foot. These resist- 
ance wires are used particularly in telephone equipment 
and in electrical instruments. 


BERYLLIUM-COPPER ALLOYS 


NE of the recent developments of copper alloys 

used by the electrical industry is beryllium cop- 
per. The alloy contains approximately 2.25 per cent 
beryllium, sometimes with the addition of other ele- 
ments to improve its properties. Being a heat treat- 
able alloy, it can be formed into intricate shapes while 
soft and then heat treated to increase its strength and 
yield point. Table III gives the physical properties. 
of this material, illustrating these characteristics. It 
is being used for fuse clips, switch blades, vibrator 
arms, contact brushes, appliance plug clips and weld- 
ing electrodes. 

A most recent development has been conper-chro- 
mium alloys, also a heat treatable material, with de- 
sirable properties at elevated temperatures. It con- 
tains approximately 0.80 per cent chromium and other 
elements to improve its properties. At present, its 
most extensive use is for welding electrodes and cast 
cylinder heads for auto engines; other uses are ter- 
minals, clips, clamps, connectors, switch and circuit 
breaker parts, holder jaws for welding electrodes, 
grounding rods and springs. Table IV gives the ap- 
proximate characteristics of copper-chromium alloy rod ; 
soft, hard drawn and heat treated. This clearly shows 
the effect of heat treatment. 

Electrical engineers are becoming more exacting in 
their requirements for the quality of the metals used 
in the fabrication of their apparatus so that the pro- 
ducer of these metals is constantly on the alert to de- 
vise ways and means of improving the quality of his 
product. To maintain that quality, it is necessary to 
give these products a rigid surface inspection, chemical 
analyses for composition and tests to determine me- 
chanical and electrical properties. 

Copper and copper alloys are usually the most eco- 
nomical metals to use in conducting current because 
of their low first cost and high scrap value, in addition 
to the technical advantages briefly indicated in this 
discussion. The wide use of these materials by the 
electrical industry has proven their superiority for the 
above mentioned purposes. 


ELECTRICAL MANUFACTURING. 








Ready for the assembly line . . . modern radios with Coil Forms of Phenolite, 


laminated bakelite. Here is one material that allows intricate and accurate machining 


on a mass production basis. Fine, deep-cut threads. Precise radial punchings. In an 
application where workability and performance count for so much, Phenolite combines 
low loss at radio frequencies, low moisture absorption and absence of shrinkage—with 
high mechanical strength . . . Are you looking for short-cuts, betterments or economies 
in product or plant equipment? Our engineering department will be glad to work 


with you in selecting the grade of Phenolite best suited to your specific use. Write us. 


NATIONAL VULCANIZED FIBRE COMPANY 


National Vulcanized Fibre Phenolite, Laminated Bakelite 


WILMINGTON DELAWARE 
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To the speed and 
economy of continuous 
feeding to automatic machines, 
American Bonded Metals in Coiled 
Strip bring all of the additional advantages 
of PRE-FINISHED metals. The elimination of all 
plating and polishing operations! UNIFORM finishes that 
mean an end to rejection trouble! Even greater speed 
and simplicity of production! Less labor — less equip- 
ment — lower costs! 


COMPLETELY FINISHED — WHEN YOU GET THEM 


Coiled Strip, with Sheets to match, is available in a bril- 
liant variety of bright and satin finishes and interesting 
patterns. Also available — Steel Base Round Edge Flat 
Wire — completely pre-finished — and Tint-Metal in 
four superb new colors. There are twenty American 
Bonded Metals in all — combinations of five finishes 
electro-bonded to five base metals — a selection to meet 
the requirements of any product or production method. 
OFF THE PRESS AND READY TO MAIL! 


“Pre-finished American Bonded Metals’— what they are — what 
they’re doing for others what they'll do for you. Handsomely 
illustrated, this new booklet contains hundreds of actual applica- 
tions and complete engineering data. A long time in preparation 
but it’s the most complete work of its kind ever printed. Respon- 
sible manufacturers are invited to write on 

their business letterhead for a FREE copy. 


AMERICAN NICKELOID 
COMPANY 


Administration Office 


12 NORTH SECOND ST., PERU, ILLINOIS 


SALES OFFICES IN PRINCIPAL CITIES 











National Electrical Manufacturers Association 


Nema News 


D. Hayes Murphy, President W. J. Donald, Managing Director 





VAILABLE now to members is a report by the 

Nema uniform accounting committee prepared on 
“Standard Costs for the Electrical Manufacturing In- 
dustry.” This is a 25 page printed pamphlet with 14 
exhibits, describing standard costs, their basic prin- 
ciples and application. The study explains the nature 
and advantages of standard costs, describes the steps 
involved in the installation of a standard cost system 
and shows procedure of operations. The Committee 
points out that cost accounting through the accumula- 
tion of job costs is widely used and rather generally 
understood. Standard costs, however, are neither so 
widely used nor so generally understood, not with- 
standing the fact that they are invariably more effec- 
tive for purposes of operating control and usually in- 
volve less clerical expense than job costs. 

In a survey made last year by the uniform account- 
ing committee only 30 per cent of Nema members re- 
ported having a standard cost system. The committee 
hopes through this pamphlet to direct the attention of 
member companies to the value of standard costs. Addi- 
tional copies of the study may be secured by member 
companies at fifty cents each, by others at one dollar 
each, by writing to headquarters. 


PPROVAL of the following standards was granted 

by the Nema codes and standards committee at a 
recent meeting: General Purpose and Miscellaneous 
Transformer Group of the Specialty Transformer Sec- 
tion, standards for general purpose specialty transform- 
ers; Industrial Control Section, statement of patent 
guarantee revision of standards for dc. series solenoid 
brakes; Motor and Generator Section, revisions of 
motor and generator standards; Transformer Section, 
table for converting negative waves to equivalent posi- 
tive waves for impulse testing; Varnished Cambric 
Cable Section, standards for varnished cloth insulated 
apparatus cable. 


a LY elected chairman of the wire and cable 
division of Nema is Whipple Jacobs, vice pres- 
ident of Belden Manufacturing Company. 


 oiaget during the week of February 6, 1938, 
the regular mid-winter conference of the asso- 
ciation, will take place at the Waldorf-Astoria in New 
York City. All chairmen of divisions, sections and 
groups have been requested to notify headquarters 
whether their unit intends to hold a meeting. All 
inembers who can possibly do so are expected to at- 
tend the conference. Discussions of the innumerable 
problems facing manufacturers today will be of in- 
calculable benefit and profit to everyone. So far, more 
than 25 different meetings have already been arranged. 
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A comparison of today's types of fastenings with those of a 
few years ago shows many a once-orthodox type gone by 
the board. Demands for lower costs and simplified fabrica- 
tion have changed the picture. 


To fill these demands, Scovill has done considerable de- 
velopment work in volume production of cold-headed 
fastenings. The illustration at the right shows the wide 
possibilities offered by this method. Some are made from 
brass, some from steel, others from bronze, copper and 
aluminum. Each was produced to meet the particular re- 
quirements of one manufacturer's product. 


Scovill cold-headed and threaded products are today used 
in electrical devices, railway signal apparatus, automobiles 
and accessories, sewing machines, office machines, plumbing 
specialties, calendar pads, inserts for plastics, and so on 
through a list as wide as industry. 


Substantial economies—both in the cost of the fastenings and 
in their later assembly—are frequently made through the use 
of Scovill’s facilities for the production of this type of 
material. Redesigning of products is not necessarily a 
preliminary to these economies. 


Scovill's Screw Products Division welcomes discussion with 
manufacturers interested in the application of modern 
fastenings to their products. A call or a letter to any Scovill 
office or to Scovill Manufacturing Company, 65 Mill Street, 
Waterbury, Connecticut, will bring further details of Scovill’s 
scope along these and other metal-working lines. 


TO THOSE INTERESTED IN CANADIAN AND FOREIGN MARKETS 


Scovill offers the facilities of its well established Canadian plant in 
Toronto, Ontario, to those concerns interested in distributing to Canadian 
and foreign markets. 


This Toronto plant duplicating many of Scovill’s United States facilities 
makes possible volume manufacture of metal parts and products in 
Canada, or by partial manufacture in the United States and final fabrica- 
tion, finishing, and assembly in Toronto, complete service on a wide 
range of parts and products can be arranged. 


A letter to Scovill at either Waterbury or Toronto will bring you 
further information. 


SC 


SCOVILL MANUFACTURING CO., WATERBURY, CONNECTICUT 


Boston, Providence, New York, Philadelphia, Lynchburg, Va., Syracuse, Pittsburgh, 
Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. Holland. 
IN CANADA: 334 King Street, E., Toronto, Ontario 
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LOW TEMPERATURE 


Ut 
Y r CERAMIC ENGINEERS TO ORGANIZE | 
y \ 


Formation of an organization to be known as the 
Institute of Ceramic Engineers of the American 
Ceramic Society has been started through the activities 
of Professor A. F. Greaves-Walker in order to bring 
recognition to the ceramic engineer. 
The Institute will be initiated by certain members 
of the Society who will form a Founders’ Group. | 





Graduates of the various ceramic schools who are now 
members of the American Ceramic Society have been 
informed of their eligibility to apply for membership 
in this group provided they meet stated qualifications. 
The entire membership will consist of ceramic engineers 


and other engineers engaged in ceramic engineering 
work. 

The first meeting of the Institute is to be held during 
the annual meeting of the American Ceramic Society 
in New Orleans, March 27 to April 2, 1938. 


—————————————————— 


PHIL HUBER ELECTED PRESIDENT 

Prominently associated with the growth of the Ex- 

Cell-O Corporation, Phil Huber, vice president and 
HOSE who have never seen it before assistant general manager, has been elected president 

are amazed at the action of brazing alloys contain- and general manager succeeding N. A. Woodworth 

: who has resigned because of ill health. Mr. Huber 

has been responsible for the major machine tool and 


FIRST by the extreme fluidity at temperatures equipment developments of the company, notably the 
K —————— precision boring machine and thread grinder. 





ing a percentage of silver 


| as low as L175° 


THEN by the powerful capillary force which 


quickly pulls the fluid alloy into every crevice of a 


EERE ON 


PLANNING NORGE PROGRESS 


joint. 


AND by the strength which results from 


diffusion into metal surfaces. 


| These are not only interesting, but important 
facts, if you accept the evidence of thousands of 
manufacturers in all lines of industry who are 


getting better joints with silver brazing alloys at 





a net reduction in cost. M 
If you have ferrous or non-ferrous metals to join, 
try the low temperature brazing alloys—SIL-FOS 
and EASY-FLO— Use the low temperature HANDY 
FLUX with them. You can profit from the reliable 
joints they make in fast time with savings in gas, 
labor and finishing costs—Write us for details. 
Howard E. Blood and C. D. Donaven of Norge Di- 
ie AN a ND HARM ry IN vision, Borg-Warner Corporation, at the annual Norge 
3 | distributor convention where plans were formulated for 
; IS : 5 
82 Fulton St., New York | 1938 selling activities and a preview was held of new 
BRIDGEPORT, CONN Teall sa oe McLicdaikeitolaleltel appliance lines. | 
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@ Acme specializes in the production of ‘‘rolled-for | Modern designers and manufacturers can now 
the-product” Superstrip. Providing faster, better | obtain ACME COLORSTRIP (cold rolled strip steel 
fabrication with fewer interruptions Acme Super- —_ im ALL colors) and ACME SATINSTRIPE (designs 


stripis helping manufacturers to produceeconom- ROLLED into the surface of cold rolled or stainless 
ically hundreds of nationally known products, _ strip steel) for added beauty and sales appeal. The 
formed from strip steel. Acme Superstrip is sup- economies of pre-finished and pre-etched strip 
plied in long length coils and cut lengths both _ steels are creating new and profitable markets for a 
of which are packed to meet the specific han- _ number of products. Acme engineering and labor- 


dling needs of the customer. In addition to the _atory service is helpful and free to users of strip 
standard grades of Acme Superstrip..... steels. Plan now to write for further details. 


ACME SUPERSTRIP COSTS NO MORE THAN ORDINARY STRIP STEELS 
Come HOT ROLLED Supenddeipp 8". amish. Geme SATINSTRIPE SuperaCuipe- ‘signs rolled 


into the sur- 
oiled or pickled and limed. An exceptionally high face cut fabrication costs. Supplied in cold rolled or 
quality hot rolled strip. stainless. 


Geme COLD ROLLED Supeutripa Used forall = Gome GALVANIZED Supewtupa — os oF 


classes of electro - gal- 


stamping, forming and deep drawing. vanized provides an economical rust-resisting coating. 


Gime STAINLESS Suporte —available in all Gime COLORSTRIP | ie rolled strip steel in 


popular grades. colors. Can be bent, 
For products of exceptional beauty or durability. slightly drawn and ame cee injury to the finish. 


The mills of Acme Steel Company ‘ Aly \ ne users — yet flexible enough to give 
are equipped to supply the largest if els careful attention to small orders. 
: S y 
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GENERAL OFFICES: 
2852 Archer Avenue, Chicago, Illinois 


> Branches and 
: Sales Offices in Principal Cities 
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Split Seconds Are 
Magnified to Minutes 
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powered by a 


ODINE MOTOR 


i| As many as 2500 pictures per second can 
be taken with the latest Western Electric high 
speed camera—used to analyze or diagnose 
trouble in high speed machinery. To drive 
the film and the rotating glass prism for this 
camera, a Bodine rheostat controlled, series 
motor was chosen. 































This is but one of many high quality, precis- 
ion-built instruments which are driven by 
1 Bodine motors. The Bodine line consists of 
fractional horsepower motors of almost every 
known type, from 1/2000 to 1/6 horsepower, 
to fit almost any load. However, where 
requirements are very special, specially 
engineered Bodine motors can be built. 
Consult Bodine on your next motor drive. 
Bodine Electric Company, 2256 W. Ohio St., 
Chicago, II. 


FRACTIONAL H. P. 


MOTORS 


ENGINEERED FOR YOUR PRODUCT 





WHAT'S GOING ON 


EMPLOYMENT AFFECTED BY HIGHER TAXES 
Protesting against the excessive taxation of industry, 
A. W. Robertson, chairman of Westinghouse Electric 
& Manufacturing Company, made the following state- 
nent in a telegram sent to Congressional tax leaders: 
“Tt is well to remember that money paid in taxes cannot 
be paid in wages. Perhaps the taxes we are collecting 
to pay for relief are the very things causing unemploy- 
ment.” Pointing out that the company’s taxes have in- 
creased 600 per cent since 1934, Mr. Robertson as- 
serted that on the basis of 1936 average yearly earn- 
ings of Westinghouse employees, the $11,000,000 tax 
increase since 1935 would have been sufficient to pay 
the wages of 6,500 additional workers for a year. 


KITCHEN BUREAU PLANS BIG PROGRAM 
Stimulation of consumer acceptance of three labor- 
saving appliances—electric ranges, refrigerators and 
water heaters—is the aim of The Modern Kitchen 
Bureau in its launching of a comprehensive sales and 
advertising campaign. Utilities and local Modern Kit- 
chen Bureaus will cooperate in these product activities 
and also continue in their effective promotion of the 
complete modern electric kitchen. 


MACHINE TOOL ORDERS DOWN SHARPLY 


Combined index for machine tool orders dropped from 
152 in October to 127.7 in November, the lowest figure 
since September, 1936. Domestic orders with an index 
of 63.3 were slightly below foreign orders for which 
the demand remained steady. Backlog has been re- 
duced considerably with a present estimated delivery 
period of two to three months. 





MEETINGS AHEAD 


Society of Automotive Engineers. Annual meet- 
ing, January 10-14, Detroit, Mich. J. A. C. Warner, 29 
W. 39 St., New York, N. Y. 

American Engineering Council. Annual meeting, 
January 13-15, Washington, D. C. F. M. Feiker, 744 
Jackson Place, Washington, D. C. 

National Warm Air Heating and Air Condition- 
ing Association. Winter convention, January 24-26, 
New York, N. Y. Allen W. Williams, 25 W. Broad St., 
Columbus, Ohio. 

American Institute of Electrical Engineers. 
Winter convention, January 24-28, New York, N. Y. 
H. H. Henline, 29 W. 39 St., New York, N. Y. 

American Society of Heating and Ventilating 
Engineers. 44th annual meeting, January 24-28, New 
York, N. Y. A. V. Hutchinson, 51 Madison Ave., New 
York, N. Y. 

Fifth International Heating and Ventilating Ex- 
position. January 24-28, New York, N. Y. Charles 
FF, Roth, Grand Central Palace, New York, N. Y. 

American Society of Refrigerating Engineers. 
33rd annual meeting, January 25-27, New York, N. Y. 


D. L. Fiske, 37 W. 39 St., New York, N. Y. 
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The TEST-— 


of heating element 
material is BEFORE 
it enters the 


appliance 4 


It is continuous testing at 
furnace—at hot mill—at draw- 
ing machines—that keeps out 
the imperfections which short- 
en appliance life . . . That is 
why Driver-Harris operates its 
own electric melting furnaces 
—hot rolling mill . . . and why 
each step from ingot to spool 
is under centralized laboratory 


control. 


Your test for heating element 


9 
a 


material can well be the ade- 
quacy and modern equip- 


ment of your supplier. 
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DRIVER-HARRIS COMPANY 


HARRISON, NEW JERSEY 
Chicago - Detroit - Cleveland- England- France- Italy 
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you ARE THOMAS STEEL 













Coto —_ Strip STEEL 


ELECTRO ZINC COATED 
ELECTRO COPPER COATED 
ELECTRO NICKEL COATED 
ELECTRO BRASS COATED 
BRIGHT FINISH UNCOATED 


Wherever . wherever you may 


be, there is a p near by that has 
Rolled Strip. The 


reason for this is that manufacturers 


in it Thomas Co 


have found that Thomastrip offers dis- 
tinct money and time saving advantages 
in that it can be had in| special finishes. 
The Thomas Steel Company. 


sales and production dé 


ith their 


ments right 


3 


at the mill afford imme Answers to 


your production prob Do as others 


do, use Thomastrip Jour product. 





Sey ted 


Specialized Producers of Cold Rolled Strip Steel 


WHAT'S GOING ON 


ENERGY OUTPUT DECLINES 

For the week ending December 11 electrical energy 
output was 2,196,105,000 kw.-hr. as compared with 
2,243,916,000 kw.-hr. in the corresponding week of 
1936, a 2.1 per cent decrease. 

Statistical data supplied by the Edison Electric In- 
stitute shows a total output for the five weeks ending 
December 11 of 10,814,896,000 kw.-hr. against 10,912,- 
797,000 kw.-hr. in the like 1936 period. 


WESTERN INSULATED WIRE INC. FORMED 


Construction of a thoroughly modern plant in Los 
Angeles has just been completed by Western Insulated 
Wire, Inc., for the manufacture of rubber covered wire 
and cable. A. D. Nast, Jr., formerly of Sickle, Heath 
& Nast, is president and E. H. Lewis, former design- 
ing engineer in charge of wire and cable with General 
Electric and later general manager of Hatfield Wire & 
Cable Co., is vice president. 


CRAIG NAMED ASSISTANT ENGINEER 


Announcement has been made by Lewis M. Crosley, 
vice president and general manager of the Crosley 
Radio Corporation, of the appointment of John W. 
Craig as assistant to R. H. Money, chief engineer of 
the refrigeration division. Mr. Craig will supervise 
production processes and product quality control. 


REFRIGERATOR PRICES ADVANCE 

Retail refrigerator prices of 1938 models manufac- 
tured by the Kelvinator and Leonard divisions of the 
Nash-Kelvinator Corporation have increased $5 to $10 
a unit due to higher labor and material costs. 


BACK FROM YESTERDAY 


An old timer 
which a_ reader 
states to “run 
OK.” Nameplated 
as of Edison 
Mfg. Co. To- 
day’s Thomas A. 
Edison, Inc. re- 
veals it to have 
been supplied for 
dc. operation 
from batteries at 
2% volts. Speed 
not guaranteed. 
This motor is a 
product of the 
1890's. 
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Yes, it’s a 
Stethoscope! 


VERY Fairbanks-Morse motor must 

run so smoothly that the sensitive, 
amplifying ear of the stethoscope cannot 
**hear”’ any irregularity in the bearings. And 
this is just one of many exacting tests that 
every motor must pass. F-M precision stand- 
ards are rigidly maintained in each stage of 
manufacture. That’s why F-M motors stay 
“young”? through many years of service. 
Fairbanks, Morse & Co., Dept. 25, 600 S. 
Michigan Ave., Chicago, Ill. 34 branches at 
your service throughout the United States. 


When it's even too 
hot for a Hottentot 


COMFORTIZEwith 
Fairbanks-Morse 
air conditioners. 





7324-EA40,138 


DIESEL ENGINES 
La Le 

ELECTRICAL MACHINERY 
FAIRBANKS SCALES 
RAILROAD EQUIPMENT 
WATER SYSTEMS 


REFRIGERATORS 
PETRY 

WASHERS 

FARM EQUIPMENT 
STOKERS 

AIR CONDITIONERS 


At Last... 
ONE 


Instrument 
for Measuring 


ANY 


Resistances 


A convenient compact little instrument, completely self-contained, 
for measuring any resistance from .00001 ohm to 11.1 megohms. 
Especially practicable for measuring the resistance of relay con- 
tacts, coils, armature windings, etc. 


This one unit includes both a standard Kelvin Bridge and a stand- 
ard Wheatstone Bridge. Send for Bulletin 637-BG for complete 
description. 


SHALLCROSS MFG. CO., Collingdale, Pa. 


If you will send us the details of your coil 
problem, we shall gladly sit down and 
figure on it—not superficially but in studied 
detail—so you may have the ‘last word’ on 
what must be done to give you maximum coil 
service at minimum cost. No obligation. 


DEAN W. DAVIS « Co. Inc., 
CTS or) ee be 
SUNT Ee 
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Whether for the 
STREAMLINED 

or the SEAMLINED 
Bue lk lt tl 


While the industrial world talks about streamlining appliances, auto- 
mobiles and machinery, there are, nevertheless, the old tried and true 
models—the ‘‘seamlined" types. 


We, at Superior Carbon, keep an eye on the new developments and 
furnish brushes to meet the modern tempo. At the same time, we do 
not lose sight of the old established machines, and are always in a 
position to fulfill these requirements. 


By serving industry faithfully—and with a pledge to maintain this policy 
—may this be our contribution 


Toward a 

Happier New Year 

for 1906 . «. 
to our many customers and friends 
GRADES and 
CHARACTERISTICS 
for Every BRUSH 


Requirement. 


Tell us your problems. Our Engineering Staff is 
at your service. For every purpose you will find 
a Superior Brush is most dependable. 


“ALL THAT THE NAME IMPLIES” 


OUPLAIURK 


9115 GEORGE AVENUE, CLEVELAND, OHIO 



































































T is significant that leading manufacturers 

have made INSUROK their standard speci- 
fication for all types of electrical equipment. 
To some Richardson supplies parts and com- 
plete products ready for assembly in molded 
or laminated INSUROK. To others INSUROK 
is furnished in many forms, in specified grades 
and thickness for fabrication in their own plants. 


Whatever your product you’ll find INSUROK 

the superior plastic for your use. Investigation 

obligates you in no way. Complete details 
will be sent on request. 


The RICHARDSON COMPANY 


MELROSE PARK. (CHICAGO) ILL FOUNDED 1858 LOCKLAND. ‘CINCINNATI: OHIO 
NEW BRUNSWICK. N. J INDIANAPOLIS, IND 
DETROIT OFFICE: 4-252 G. M. BUILDING. PHONE MADISON 9386 
NEW YORK OFFICE: 75 WEST STREET PHONE WHITEHALL 4-4487 









WHATS GOING ON 


PRODUCT SALES SHOW DECLINES 


Air Conditioning. Installed cost of equipment sold 
by members of the Air Conditioning Manufacturers 
Association in October totaled $3,054,187 compared to 
$3,537,707 in the same month of 1936, a decrease of 
13.6 per cent. 

Refrigerators. World sales of household refrigera- 
tors in October were 72,490 units valued at $6,422,839 
as compared with 53,191 units worth $4,209,133 in 
October, 1936. For the first ten months of 1937 sales 
totaled 2,189,102 units with a valuation of $185,094.,- 
410 against 1936 figures of 1,863,474 valued at $149,- 
504,138 according to the National Electrical Manu- 
facturers Association. 

Oil Burners. Total shipments of oil burners amounted 
to 24,525 in October as compared with 33,959 in Oc- 
tober, 1936, according to Department of Commerce 
reports. Shipments for January-October this year 
totaled 174,395 while 169,230 were shipped in the like 
period last year. 

Washing Machines. October household washing ma- 
chine sales amounted to 116,001 units against 153,852 
in the corresponding month a year ago, a decline of 
23.8 per cent. Total sales for the first ten months 
amounted to 1,510,756 washers compared to 1,532,914 
units sold in the same 1936 period according to the 
American Washing Machine Manufacturers Associa- 
tion. 

Ironers. Sales in October decreased 22 per cent with 
a total of 12,447 units against 17,394 in October, 1936. 
A report from the American Washing Machine Manu- 
facturers Association indicates, however, that the ten 
months’ total of 160,130 is 4 per cent over the 153,807 
unit sales last year. 

Vacuum Cleaners. Members’ shipments in October 
were 190,958 units as compared with 189,823 a year 
ago. Shipment figures for January-October total 1,- 
469,746, a 20.9 per cent increase over the 1,215,297 
units shipped in the same period of 1936. 
Incandescent Lamps. Preliminary estimate made by 
the General Electric Company indicates that a total of 
515,000,000 large and 440,000,000 miniature lamps 
have been sold in the United States during 1937, the 
highest totals yet attained. 

Mechanical Stokers. Factory sales reported to the 
Department of Commerce totaled 16,956 for October, 
1937; 18,371 for October, 1936; and 90,753 units for 
January-October, 1937, as compared with 71,247 for 
the like period in 1936, a 27 per cent increase. 


CHAS. P. RANDOLPH PASSES ON 

Long associated with the electrical industry, and just 
recently elected vice president in charge of engineering 
of the Edison General Electric Appliance Company, 
Chas. P. Randolph died on November 30. 

He entered the services of the General Electric Com- 
pany as assistant to William Stanley and worked with 
him developing the first electric range. Later he was 
made managing engineer of the Heating Device De- 
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That machine out there has a gadget 
called a Dunco Timer that permits 
an adjustable dwell at the end of any 
cut- just the thing we need for our 
etc. etc. 


That fellow isnt so dumb either! 
Theres a Dunco Timer for any 
requirement. Send tor their catalog: 


MEANS DEPENDABILITY 





STRUTHERS DUNN, INC. 


138 N. Juniper St., Philadelphia, Pa. 





Note how the motor design merges harmoni- 
ously with the pump—how the use of an Ohio 
custom built motor achieves easy-flowing, good- 
looking lines that encourage sales. 












Unequalled for motor end witdheoni al | Such a well designed unit as this Teesdale Pump 
for “knocking dows" snd velaillling, tnd gives the 7 a ee . — 

opportunity for a beautifully streamlined oi 
pounding in winding —will not break inode: % =. saves him money in assembly because it 
tion nor mar or dent parts or finish. Allsizes = eliminates coupler between pump and motor and 
fe, with weighted malleable heads that take re- permits the direct attachment of fan on side of 
placeable insert faces of coiled rawhide— motor opposite the pump. 


i| We believe that you, too, can use the services of 
G.CO. Hi Ohio Engineers in helping to create a more effi- 

cient, satisfactory and economical solution to 
your machine design or redesigning problem. 
Hundreds of other manufacturers have found 
many important advantages result from the coop- 
eration of Ohio engineers in designing motors to 
meet specific needs. Let Ohio engineers cooper- 
ate with you on your next problem. 


we ELSTON AVE - CHICAGO - " A cy 


HOMER QUALITY COMMUTATORS 
NEW CATALOG 


Mailed upon request. To 


Send for literature describing these new motors 


THE OHIO ELECTRIC 
MFG. CO. 


5905 Maurice Ave., Cleveland, O. 


OHIO MOTORS 






receive your copy, attach 
this ad to your letterhead. 


HOMER COMMUTATOR CORP. 
4748 HOUGH AVENUE, CLEVELAND, OHIO 
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ALLEL 
YOU'VE BEEN LOOKING FOR 













| e 
PERU AR a aT 
INDUSTRY IN THE LAST 60 DAYS! 





A. C. Here is the 3-wire brush- 
less reversible motor Utah 
pioneered for the electric tun- 
ing of radios. Other branches 
of industry are finding count- 
less applications for this 
versatile little motor. It can 
be supplied for any A. C. 
voltage from 6 to 115. 





V3 ACTUAL SIZE 



























Here is an arrangement that 
demonstrates the adaptability 
of these motors to a variety of 
applications. This Utah motor 
has an automatic clutch, a gear train, 
manual control shaft and mounting 
plate. Other gearing may be substi- 
tuted. Silver contacts are used on 
the Thermostatic Switch and Muting 
Switch. Motor is squirrel cage induc- 


tion type with self-aligning oil-less 
bearings. 









Ys ACTUAL SIZE 





D. C. Here is the 3-wire universal 
brush type, for D. C. and A. C., 
25-50-60cycles. Automaticclutch 
and driving pinion are standard 
equipment. All Utah motors are 
easily adapted to a variety of 
layouts. Though exceptionally 
compact, they are built to take 
the rigorous starting, stopping 
and reversing required by many 
applications. 





V3 ACTUAL SIZE 


PATENTS ISSUED AND PENDING 
ON ABOVE MOTORS 


Send your specifications 
for prices and details. 
Address Dept. EM-1 


UTAH RADIO PRODUCTS CO. 
CHICAGO, U.S.A. 


TORONTO BUENOS AIRES 
ONTARIO, CANADA (UCOA RADIO PRODUCTS CO. 
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WHATS GOING ON 


partment in the Pittsfield plant and in 1918 joined the 
Kdison General Electric Appliance Company as chief 
engineer. 


STANDARDIZATION ACTIVITIES 


At the annual meeting of the American Standards As- 
sociation it has been announced that the last 12 months 
brought the largest increase in membership of any 
year since the founding of the association. Among the 
new national groups now affiliated are the American 
Society of Heating and Ventilating Engineers, Amer- 
ican Society of Refrigerating Engineers, National Ele- 
vator Manufacturing Industry, Inc., Association of 
Iron and Steel Engineers and the Insulation Board 
Institute. 

Standards approved during the year numbered 59, 
bringing the total of American standards to 382. In 
the mechanical field the American Standard for Large 
Rivets has been approved and published, completing 11 
years of work on the part of a representative commit- 
tee of manufacturers, users and technical experts. Four 
important standards providing for greater interchange- 
ability in the use of certain machine tool elements have 
also been completed. As a result of research carried 
on at the National Bureau of Standards provisions for 
safe practices in elevator design and operation are in 
the Elevator Safety Code. 


G. E. MAKES WILSON_EXECUTIVE V. P. 
Charles E. Wilson, vice 
president in charge of 
the appliance and mer- 
chandise department at 
General Electric, has 
been appointed to the 
newly created position of 
executive vice president 
as announced by Gerard 
Swope. Mr. Wilson, 
who started with the 
Sprague Electric Company in 1899, as an office boy was 
sales manager of that organization when it was merged 
with General Electric in 1917. Soon he became manag- 
ing engineer in charge of conduit and wire at Bridge- 
port. In 1925 was made assistant manager of the 
sridgeport works. It was in 1930 that he was elected 
a vice president. 

Philip D. Reed, formerly general counsel for General 
Electric’s lamp department has been elected assistant 
to the president, Gerard Swope. 


HARD STEEL MADE DUCTILE 


Development of a new process of heat treating certain 
erades of carbon steel was described by Edmund S. 
Davenport, physical metallurgist of the United States 
Steel Corporation, at the science forum of the New 
York Electrical Society recently. Ordinary steel of 


ELECTRICAL MANUFACTURING 






















—_ror mm ivy Ve TF 


- 


— Ww CD 


1 
it 














“OUR PROFITS WERE LOW ON THAT 


LAST JOB, BILL—BETTER ORDER FROM STUPAKOFF 
LABORATORIES IN THE FUTURE, 
AND PLAY SAFE!” 


“RIGHT, JIM! 
AND THE QUALITY IS ALWAYS 
TOP-NOTCH !” 





Experience is our 
Star Salesman... 


@ For many years, Stupakoff insulators have been’sold on their reputa- 
tion for superior quality. Realizing the demand of industry today for 
both quality and price, Stupakoff Laboratories installed modern equip- 
ment and facilities which now produce these better insulators in quan- 
tities at low cost. All are engineered to meet the same exacting specifica- 
tions as heretofore, and are produced in a great variety of bodies includ- 
ing, high thermal shock and low dielectric loss types. Samples and 
quotations sent promptly on request. 


ELECTRICAL AND REFRACTORY 
Ceramic Insulators 


EXTRUDED AND PRESSED SHAPES 
Ke BUSHINGS BEADS TUBING SPACERS 
WASHERS HOOKS RODS SPECIALS 


P< STUPAKOFF LABORATORIES, »« 


6619 HAMILTON AVENUE PITTSBURGH, PENNA. 


OLONIAL 


FAST— EFFICIENT — COMPACT 
WIRE STRIPPER 



























SOMETHING NEVER ,. 
BEFORE AVAILABLE ¢. 


This caption headed a recent ad and inquiries have 
come from every conceivable kind of industry. 










It refers to connectors and plugs showing contacts with 
a new principle so that they are compact, little larger 
than the cables to which they are attached, and in which 
each individual lead is completely insulated. 


l 


Here are the 
FEATURES: 


1. Centrifugal action on 
double edge blades. No 
springs whatever. 





















2. Dialed micrometer ad- 
justment screw, for exact 
gauge, for stripping all 
kinds and sizes of wire. 





No. 504FL 





No. 504PL 





The above illustrates a typical 4-wire connector. These connectors 
are made in many variations and have practically any number of 
connectors required. 


We not only furnish the connectors but supply them with leads 
attached of all kinds; with overall braiding of cotton, metal, or what- 
ever you may require. 

If you have any connector problems, send them to us. 

If at the present time you are using binding posts and terminal strips 
and would prefer quickly detachable connections in their place, 
write for more information. 

We have an interesting circular which explains how we can take care 
of —— requirements without the usual high tool cost for special 
molds, 

Radio has used over a million of these ALDEN connectors for con- 
necting loud speakers, meters and dial lights, etc. 

Write fully what you have to connect. 

Better still, send the device and state wire required and we will send 


3. Dise clutch and lever 
connected and under 
positive control of mi- 
crometer adjustment. 


4. Reversible type switch 
on motor, with ball bear- 
ings thruout. 


5. Foot pedal and lever counter- 
balanced. 


6. Face plate, bushed for all sizes of 
insulation, leads wire direct to center 
of stripping blades. 


Take Advantage of Free 
Trial Offer-—Or Write for oxi 
Circulars and Prices. 





w 
: 8 
SP€Cifications = 


sample mounted with connectors with the wire or cable required. PYRAMID PRODUCTS May o- tha 
COMPANY needs aurstely gauge yous 
ALDEN PRODUCTS COMPANY 2300 Sor tate street [_<sne te shy 


"structions. 


Chicago, Ill. 


Also Manufacturers of E-Z HAND 
and BENCH TYPE Wire Strippers. 





| 
BROCKTON Das. EF MASS. | 
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PRECISION 


BCARINGS 


in 108 distinct series 


To the machinery world, NORMA-HOFFMANN 
offers the most comprehensive line of anti- 
friction bearings in America—108 distinct 
series — ball, roller, needle and thrust types — 
'/g"" to 21"' bore, metric and inch sizes. 


Many of these types have been pioneered by 
NORMA-HOFFMANN engineers to meet specific 
requirements growingout of advancing methods 
in machine design, manufacture and operation. 


Today, with this wide choice of PRECISION 
BEARINGS available, engineers are no longer 
compelled to adapt their designs to the com- 
paratively few standard bearing types of past 
years. There’s a PRECISION BEARING for 
every load, speed and duty. 


Write for the Catalog. Let 
our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 


STAMFORD, CONN,., U.S. 4 


¢ 











WHAT'S GOING ON 


one-quarters to three-eighths of an inch thickness when 
treated with the “austempering” process, involving the 
quenching of steel into a bath of molten substance in- 
stead of water or oil, retains its hardness vet can be 
bent to almost any desired angle. 

Mr. Davenport, who collaborated with E. C. Bain 
in developing this process, indicated that it is now 
nearing a stage of practical use and the alloy steel 
properties of austemperized steel would be particularly 
desirable in small tools and springs. 


W. H. STANGLE DIRECTS NEW VENTURE 

Home air conditioning activities of the Westinghouse 
Ilectric & Manufacturing Company will be headed by 
William H. Stangle with headquarters in Mansfield, 
Ohio, according to P. Y. Danley, manager of the Re- 
frigeration and Air Conditioning Department. Since 
his association with Westinghouse a year ago, Mr. 
Stangle has been conducting an exhaustive survey of 
the residential air conditioning market, the result of 
which Westinghouse is using as the basis of its en- 
trance into this field. 


CHEMICAL EXHIBITS SHOW ADVANCEMENTS 
Profitable uses for many new chemical products for 
specialized industrial applications were demonstrated 
at the Sixteenth Exposition of Chemical Industries 
held recently in New York. Of particular significance 
were the recent developments in plastic materials, the 
operating exhibits of completely automatic molding 
machines, as well as the new art of “die casting” plas- 
tic parts. Noteworthy this year was the greater atten- 
tion being given to improved appearance and more at- 
tractive finishes on electrically operated machines. 


DANIEL WILE JOINS SAVAGE ARMS 

Officials of the Savage Arms Corporation have an- 
nounced the addition to their staff of Daniel D. Wile as 
chief engineer of the refrigeration department. Mr. 
Wile, formerly connected with the Detroit Lubricator 
Company, is widely known for his articles and _ lec- 
tures on refrigeration design and service, particularly 
with reference to the function of the thermostatic ex- 
pansion valve. 


RMA APPROVES NEW SERVICE 


\uthorization has been granted to the Amplifier and 
Sound Equipment Division of the Radio Manufacturers 
Association for the promulgation of a plan to promote 
the interests and sales of amplifier manufacturers who 
are members of the association by the use of an official 
RMA seal on their products to certify to their con- 
formance with engineering standards. A special com- 
mittee appointed by the board of directors to cooperate 
with Chairman Peter L. Jensen of the Amplifier and 
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From start to finish, the 
production of every 
HUNTER SPRING 1s 
Hunter sag 


quality known, 


we do all the work 

feven assembly, if de- 
2 sired} in our own plant. 
a 


u f Vv S s com P w ss me full 
assu e 

F 5 [ plete; e 

Lh s ou ser ice Is 
responsibility for orders placed with WS e« : 
are -oOrr pl at sati fi ~ with ever 
can guarantee com ete s atis action y 
detail of the finished job. you cant go wrong 


' 
if they're Springs by Hunter. 
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Special shapes 
made to meet yout 
specifications and 
blue prints. Forty 
years experience. 


Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


| 0);(o1 AN (D> 


PENNSYLVANIA 
“Spring and Stamping Specialists for 35 laa 
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Sacrificing Speed! 


a two ton 





Vodel No. 110 AC—D¢ 
Relay Illustrated 


When ordering direct, specify current 
voltage, amperage, contact combination 
and load through contacts 


accurately 


inch or two 
But, wherever 
tion must be accom- 
plished instantly and 


... Where- 





burt RELAYS by GUARDIAN 


Multiply Forces Without 


@ The cave man was 
content to use his 12 
foot pole to multiply 
the power 
arms and slowly lift 
an 


his 


mo- 


ever an impulse, 
gentle and variakle as a finger touch. must be trans- 


lated into positive and powerful action . 


.. RELAYS 


by GUARDIAN will solye the problems of present 


day mechanics. 


Today there is little place for intricate contrivances 
of levers and springs and gears with their accom- 
panying friction drag, excessive weight, strains upon 
adjacent parts, drain upon power supply. Guardian 
Electric Relays respond instantly, take little space, 
eliminate excessive parts, cut friction. are easily 
introduced in any assembly line. They improve 


performance, cut manufacturing costs. 


vor FREE BOOK 


Learn what possibilities may be in store for im- 
proving your products, cutting your costs, solving 
knotty production problems with RELAYS by 
GUARDIAN. Write for valuable catalog “M”, 
guide and reference book. Illustrates, describes full 
line of all kinds of relays, stepping switches, time 
delays, electrical control accessories. Your copy is § 


waiting. It’s Free—And of course, no obligation! 


EOE, aaa 


| 1627 | W. Walnut St. 


Chicago 
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Geonomy - 






begins in 


design 


N the designing of parts or articles to be 

reproduced in plastics, a slight modifica- 
tion of some small detail may materially 
decrease the cost of a mold, improve the 
part itself, increase hourly production, and 
correspondingly reduce the price per unit. 


Should you be considering an article to be 
molded in plastics we suggest that you call 
the Waterbury Button Company, their long 
experienced designers and engineers may 
save you money... 


ECONOMY BEGINS IN DESIGN... 


“it Must be Right” 


MOLDED PLASTICS DIVISION 
THE WATERBURY BUTTON COMPANY 
EST. 1812 


30 RIVER STREET WATERBURY, CONN. 
NEW YORK CITY « BOSTON e PHILADELPHIA e ROCHESTER 
DETROIT e« CHICAGO e« TORONTO 
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WHATS GOING ON 


Sound Equipment Division has been organized to in- 
stitute this new engineering and merchandising service 
for amplifier makers. 


WALTER L. UPSON HEADS RESEARCH 

The Torrington Manufacturing Company has appointed 
Professor Walter L. Upson, consulting engineer for 
the company for the past few years, to assume charge 
of research giving special attention to fans and air 
impellers. Professor Upson is the inventor of “Air- 
istocrat” fans manufactured by Torrington. 


G. E. OPENS PLASTICS PLANT 





Technical and production improvements are notable at 
the new plastics division plant of General Electric at 
Pittsfield, Mass. Water, heated to 375 deg. F. under 
pressure, is circulated through the plastic molds in 
these high-speed presses giving more rapid heating and 
better control of curing of the plastic parts. 


ZENITH RADIO SHARES EARNINGS 

Payment of a 10 per cent wage dividend to approxi- 
mately 3,300 employees of the Zenith Radio Corpora- 
tion on their wages and salaries for the past six 
months has been made in view of the company’s earn- 
ings, according to an announcement by E. F. McDon- 
ald, Jr., president. In addition a loyalty bonus has 
also been paid based upon the employees’ period of 
service with the company. 


BELL LABORATORIES, COOPERATED 
To THE EpirTor: 

In the article in December on “Lubricating Devices,” 
we observe with regret that Bell Telephone Labora- 
tories was not given proper credit for photograph of 
the teletypewriter appearing on page 43. 

P. B. FInpLey 
Assistant Director of Publication 
Bell Telephone Laboratories 
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| THE PROPER DESIGN OF A 
| SPRING IS MORE IMPORT- 
| ANT THAN THE WIRE FROM 
WHICH IT IS MADE. 















OUR ENGINEERING SERVICE 
iS AT YOUR DISPOSAL 
_ WHENEVER YOU NEED COR. 
| RECT DESIGN TO SUIT YOUR 
NEEDS. 





“Buy good springs!” 





THE TIMMS SPRING COMPANY 


4000 TAYLOR STREET, ELYRIA, OHIO 
Offices: Detroit, Mich., Erie, Pa., Muncie, Ind. 


Manufacturers of 


COIL SPRINGS, FLAT SPRINGS AND WIRE FORMS | 
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USE BRANDYWINE FIBRE AND YOUR PRODUCT WILL 


Click! 


Click! Uniform quality through- 
out, whether it’s fibre tubing by the 
foot, or fabricated parts to exacting 
specifications. Equal satisfaction if 
the quantity is one or ten million. 
Click! Precision plus, no matter 
how intricate the shape. This re- 
markable “bone-tough” product can 
be tapped, drilled, threaded or 
machined with ease. 

Click! Electrical manufacturers 
have depended on Brandywine for 
over two decades. Write today for 
samples and specifications, and see 
how this fibre material can be an 
added asset to your product. 


Two-Piece Construction, 
Double Winding Arbor 
step up coil output 


You save time handling arbors on the new Uni- 
versal DUO-MATIC Coil Winder, because of the two- 
piece construction and double arbor. Each piece has 
individual supports, and a pawl arrangement on the sup- 
ports makes it easy to rotate the arbors during transfer 
operations. 

Individual piecing of the wires to a new coil tube 
is not necessary. The double arbor allows transferring 
all the wires simultaneously and anchoring them with 
one long strip of adhesive tape on each coil tube. 

Instead of taking about 4 minutes to start a coil 
stick, you can accomplish a complete transfer of wire 
turns in from one to two minutes. 

For new bulletin—write P. O. 


R. I. 
UNIVERSAL WINDING COMPANY 


DUOsMATIC COIL WINDER 


winds up to twenty-eight coils at once 


Box 1605, Provi- 


dence, 
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Whats N 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last pages offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 























NEW LINE OF 


ELECTRIC GENERATING PLANTS 


Direct Current Generators—Any Voltage 


Alternating Current Generators—Any 
Hand Crank or Push Button Operated 


Available with Automatic Voltage Regulators Resulting in Steady Voltage 


when Starting Small Motors 


Filters for Radio and Complete Control Panels Furnished. 


New Bulletin Just Out. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET 











ew in Electrical Patents 


Copies of patents mentioned may be 
obtained by sending 15 cents for each 
copy wanted to the Editor, ELECTRICAL 
MANUFACTURING, 232 Madison 
Avenue, New York City. Additional 
numbers, over five, are ten cents a copy 
Those readers seeking a more specialized 








GASOLINE — 


Frequency. 
Automatic Start. 


W rite for One Today. 


STAMFORD, CONN. 





service for the coverage of patent 
subjects are invited to state their require- 
ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
and individualized coverage of this 
nature at a cost depending upon the 
service rendered. Address the Editor. 
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B-18 (2, $1) Ie inal f D-19° i se Pz lemperatur E-27 (2,098,384) Protective Sys- E-66 (2,099,872) Scanning De- 
ead Covered Cables ontrolled Satety witcl ; te vice. 

3 2,099,607) Switcl D-20 (2,100,721 Buried 7 E-28 (2,098,386) Oscillation Gen K-67 (2,099,890) Regulating the 
B-20 (2,099,666) High Voltage Distribution RSTO SRe erator Speed of Polyphase Ac. Motors. 
Li d-Filled Bushing D-21 (2,10 +9) ( ea (2.098.397) Control. E-68 (2,099,982) Variable Im- 

B-21 (2,106 Switch Gear . E-30 (2,098,405) Dynamic Amp- pulse Transmitter. 
B-22 100,637 Combination 4 ( é , E-69 (2,100,109) Domestic Wat- 
Implement E-31 (2,098,427) Web Foldin: er System 
B (2,100,638) Implement aye \ir I (2.098,5 Time Ce E-70 (2,100,110) Air Conditio 
( ng Cable Sheaths E-33 (2 Telautograph ing 
B-24 (2,100,639) Portable Over YN,OS . Receiver E-71 (2,100,154) Distributor 
i Drying Cable Conductors , E-34 (2,( Circuits Valve. 
I 100,824) Cable Cor BOs) Sur ' E-35 (2,0 Control for El E-72 (2,100,161) Telepicture 
: vators rranslating Mechanisn 
(C) B 20,09 Ait I (2.098.793) Ac. Mot ( E-73 (2,100,162) Magnetron Dis- 
atteries charge Tube Apparatus 
itionir ( a " E-37 (2,098,802) Telepicture E-74 (2,100,176) Elevator Con- 
, 098,091) Battery Term nal ID 2 (Des aa 6.89 Air Cor Synchronizing System trol. aie ss : 
| = R litioning (¢ t ; E-38 (2.098.804) Control as 75 (2,100,177) Elevator Sys 
) ; | : 12 ; , oe m 
—— 2 pda ace Miia aia I-76 (2,100,180) Communication 
Ca 098 y Rece , (E) Circuits, Systems, Apparatus E.40 (2.098.893) A Ml Cireui 
Identi ( I : - 3 E-77 (2,100,195) Discharge Ap- 
C-4 (2,098,808) Sizing Machine I | 8) Filte e Valve ( a : paratus 
Battery Grid Plates (2,097,491) Transmiss E-41 (2,098,910) R e on E-78 (2,100,204) Facsimile Sys- 
( 098,908) Storage Batte Line for Signaling Systems ad . F ’ . vem 
C-¢ Mal D I 09 7) Cor ( E-42 5,912) | trol Device E-79 (2,100,212) Actuated Dis- 
( | 2.097 | D for Heating nsing Apparatus 
( ( Chargit g-( we Syste I E-43 (2,098,968) Transmission E-80 (2,100,215) Circuit Breaker 
Waves Reg itior Con | 
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STA-WARM 
FEATURES 






Another Low-Cost Use 


for STA “WARM 


as 





Uniform heating, 
sides & bottom. 





STA-WARM 
ENGINEERS 
CAN SHOW 
YOU SIMILAR 
WAYS TO 
CUT COSTS 









This 100 gal. rectangular Sta-Warm 
Electric Compound Heater was devel- 
oped to lick the problems of manufac- 
turers with a process requiring impreg- 
nating in accurately heated waxes or « » 
similar compounds—It has all the 
Sta-Warm features listed here, as have 
all Sta-Warms from 2 qt. capacity up 
. . . Sta-Warm engineers can apply 
these features to your compound heat- « » 
ing problem too, to give you accurate 
heat control, faster production, better 
product results, lower costs. A request 
will bring you full data without 
obligation. 


Low heat concen- 
tration. 


No cold spots; no 
carbonization; no 
fire hazards. 
















Accurate thermosta- 
tic control, fixed or 
variable type, to 
suit your needs. 


Write for Details 


STA-WARM ELECTRIC CO. 


565 N. Chestnut St. Ravenna, O. 





Heated outlets; no 
freezing. 















And many others. 













CONTACT 


CALEITE and LONG LIFE! 


Silver Inlaid Strip 
Silver Faced Contacts 
. For direct welding 


one and ta heme Contacts 
FOR | crcer tian comes 

CONTACTS Thermostatic Metals 

CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 


B.I-W. 
Flexible Cables 


FLEXIBLE CABLES / 004 Cords Made 


Transformer Lead, to Standardized 
Oscillating Fan, Specifications. 


Mercury Switch, Constructions Modified 


‘ei for Service Conditions. 


Welding 






547 - 39th STREET UNION CITY, N. J. 


WIRE 

Insulated 

with Rubber, 
Cotton, Asbestos, 
Varnished Cambric, 


Resistant to Flame, 


Heat, Oil, Abrasion. 


For Use with All Types 
of Electrical Equipment. 


CABLE 
All Sizes of 


SPECIALTIES 


All Types of Wire Prod- 
ucts and Complete Wiring 
Assemblies. 


SHIELDING 


Copper, Bronze, Aluminum or 


Steel in Wire or Ribbon Braid 


Manufactured by 


BOSTON INSULATED WIRE & CABLE CO. 


Established 1905 Dorchester, Mass. 


JANUARY, 1938 





For DEPENDABILITY 





vi) Cee Oe 
RU Waar 


This instrument by Triplett is another example 
of the ability of Kurz-Kasch to supply molded 
parts of every conceivable variety. 


Kurz-Kasch has the facilities to produce difficult 
pieces as well as parts required in great quan- 
tities such as radio knobs, selector buttons, 
utensil handles, and similar items. Many 
standard molds available without charge .. . 
your choice of any of the preferred materials. 


Join the manufacturers who can say 


‘Molded parts by Kurz-Kasch.” 


KURZ-KASCH, Inc. 


DAYTON, OHIO 


BRANCH SALES OFFICES: NEW YORK, CHICAGO, CLEVELAND, 
DETROIT, ST. LOUIS, LOS ANGELES, DALLAS, MILWAUKEE 


KURZ-KASCH Inc 





























































i 
Electrolytic capacitors for 
| intermittent starting service. 
e 
‘| 


Oil-filled paper capacitors 
for continuous service. 


| Widest choice of container 
styles, terminals, mountings, 
etc. 


Both standard 
units available. 


and special 


All based on engineering ex- 
perience second to none. 


Having pioneered the elec- 
trolytic motor-starting capaci- 
tor, AEROVOX knows best 
what you require. 


2 BIG POINTS! 


Roo, 


FF MFG. CORP. 


*. 


| THE C. O. JEELI 


SOUTHRORTy CONN. 





Ti You 


1@ Kanthal D saves manufacturing 
costs on a cost per foot per ohm basis. 


2@ Kanthal D . . . with higher 
resistance ratio and lower specific 
gravity produces 
pound. 


more’ units 


per 


For long life at higher temperatures 
| specify Kanthal. 


i Send for comparison sheet. 


r Job 
a 


mh 


4 rr ad 
ret Tl a otha 
pees Lau 

Fis. par wa. 11s 7e8) 


Put that capacitance problem up to 
AEROVOX 


work out the correct answer. 


They'll 
Not only 


engineers. 


will you get the proper capacitor for satis- 
factory service, but you'll save many dol- 
lars as well. 






70 Washington St. 7 





CORPORATION 
Brooklyn. N. Y. 





IN CANADA: AEROVOX CANADA. Limited Hamilton. Ont. 





K-81 (2,100,284) Time Control 

K-82 (2,100,348) Light Beam 
lransmission 

E-83 (2,100,364) Control 

E-84 (2,100,375) Gain Contrel 

E-85 (2,100,394) Reception ot 
F equency Modulated Waves and 
Circuits 

E-86 (2,100,439) Blower or Kan 

E-87 (2,100,458) Cireuit with 
Modulating or Rectifying Devices 

E-88 (2,100,481) Fan 

89 (2,100,489) Fan 


Control, 


k 
E-90 (2.100.653) 
| Relaxation Os 


j1 (2,100,700) 
cillation Generator. 
E-92 (2,100,726) 
E-93 (2,100,733) 
quency Control. 
E-94 (2,100,735) 
paratus 
E-95 (2,100,745) 
ated Feed Control. 
E-96 (2,100,756) Ac 
E.-97 (2,100,761) 


Timing System. 
Automatic Fre 
Discharge Ap 

Motor Oper 


Control 
Control — for 


Dynamo- Machines 

E-98 (2,100,769) Tuning Indi 
cator Circuits 

E-99 (2,100,839) Ship Propul 
sion System 

E-100 (2,100,863) Valve Circuit 

E-101 (2,100,893) Automatic Re 
closing Circuit Breaker 

E-102 (2,100,897) Locking Sys 
tem 

E-103 (2,100,946) Suspension 
\rrangement for Screw Fan 
Rotors 

E-104  (Re-issue 20.548) For 


Controlling Load Distribution 


(F) Testing, Measuring and In- 


struments 
I (2,097,760) Testing. 
F-2 (2,097,947) Magnetic Tes 


r-3 (2,098,029) Instrument 


F-4 098,099) Wind Pressure 
Gauge 

F-5 (2,098,212) Testing of Cr 
‘ s 

l’-6 (2,098,266) Distance Findet 

F-7 (2,098,326) Calculating De 
vice 

F-8 098,574) Measuring Sys 


F-9 (2,098,650) lremperature 
Me Suring 

F-10 | 8.685) Measuring Ap 
paratus 

F-11 (2,098,872) Contro!led 
Counting Mech is 

F-12 (2,098,991) Magnetic An 
alwsis 

F-13 (2,099,002) Measuring Sys 
tem 

F-14 ( 9,112) Testing Insu 
latior 

I*-1 (2,099,298) Testing Appa 
ratus 

IF -1¢ 099,349) Vacuum Tube 
Poter ete 

F-17 536) Fe Seismi 
Prospecting 

F-18 (2,099,548) Testing Gases 

F-19 (2,099,759) Time Measur 
ng Mechanism 

F-20 (2,099,854) Meter 

] 


(2,099,923) For 
Characteristics 
(2,100,227) Detecting 
ence of Foreign Bodies o1 
of Transparent Vessels 
F-23 (2,100,260) Thermocouple 
\mmeter. 
F-24 (2.100,460) Gauge and Con 


<1 Measuring 
Dynamic 

F-22 Pres 
Bottoms 


trol of Current Output of Grid 

Controlled Glow Discharge Tubes 
F-25 (2,100,467) Telemetering 
I°-26 (2,100,706) Altitude Meas 


ur'ng 
F-27 (2,100,731) Polyphase Met 
er Casing 


F-28 (2,100,755) Photometer 


F-29 (2,100,833) Damping De 
vice for Indicating Instruments 
F-30 (2,100,875) Illuminated 


Measuring Device. 
F-31 (2,100,977) 
Articles 


(G) Electronics, Tubes 


Metal 


Testing 


(i-] (2,097,467) Photoelectric 
Tube 

G-2 (2,097,490) Electron Dis 
harge Device 


LATEST ELECTRICAL PATENTS 


3 (2,097,094) Incandescent 
screen 
(,-4 
screen 
G-5 (2,098,231) Cathode Kay De 


vice 


(2,098,000) luminescent 


G-6 (2,098,351) Glow Discharge 
Device 

G-7 (2,098,380) Gas Discharge 
Device. 

Gi-8 (2,098,747) Socket 


G-9 (2,098,807) Discharge Appa 
ratus, 

G-10 (2,099,531) Electron lis 
charge Device 

G-11 (2,099,533) Mafnetron 

G-12 (2,099,579) Vacuum Tube 

G-13 (2,099,749) E’ectron Tube 

G-14 (2,099,846) Thermionic Os 
cillograph. 

(1-15 (2,099,994) Electron Tube 

G-16 (2,100,042) Tube Holder 

G-17 (2,100,196) Electron Dis 
charge Device. 

G-18 (2,100,306) Filament Sup 
port for Radio Tubes 

G-19 (2,100,308) Electron Dis 
charge Device. 

G-20 (2,100,367) Discharge De 
vice, 

G-21 (2,100,618) Cathode Ray 

G-22 (2,100,697) Braun Tube. 

G-23 (2,100,701) Braun Tube 

G-24 (2,100,703) Braun Tube. 

G-25 (2,100,723) Electron Dis 
charge Device. 

G-26 (2,100,746) Gettering Vac 
uum Tube. 

G-27 (2,100,747) Recirculating 
Water Jacket 

G-28 (2,100,765) Photo-Sensitive 
Apparatus. 

G-29 (2,100,797) Discharge Ap 
paratus. 

G-30 (2,100,841) Image Analysis 
Tube. 

G-31 (2,100,842) Charge Stor 
age Tube 

G-32 (Re-issue 20,545) Electron 
Tube. 


(H) Radio, Television, Wireless 


H-1 (2,097,765) 
Radio Receiver. 

H-2 (2,097,804) 
Circuit tor 


Amplitude Fil e1 


Television Receivers 


H-3 (2,097,874) Radio Rece vei 
H-4 (2,097,879) Receiving Ar 


rangement 


H-5 (2,097,880) Radio Recei 
ing. 

H-6 (2,097,901) Radio Tuning 

H-7 (2,097,918) Magnetron Dx 
tector. 

H-8 (2,097,928) Cord Tensior 


H-9 (2,097,937) High Frequency 
Oscillating Circuit 
H-10 (2,098,281) 
rection Finding 
H-11 (2,098,286) 
Control in Signaling Systems 
H-12 (2,098,331) Automatic Sta 
tion Selector for Radio Receivers 
H-13 (2,098,373) Antenna Cir 


Wirt 


less Di 


Transn 


Ission 


cuit Modulation 

H-14 (2,098,388) Delectable An 
tenna. 

H-15 (2,098,390) Pelevis 
Transmitting 

H-16 (2,098,587) Automatic Op 
eration of Plurality of Radio Re- 
ceivers. 

H-17 (2,098,598) Synchronizing 
System. 

H-18 (2,098,698) Radio Trans 


mitting, 


H-19 (2,098,756) Directive Wire 


less. 

H-20 (2,099,115) Communica- 
tion. 

H-21 (2,099,296) Aperiodic An- 
tenna. 

H-22 (2,099,311) Circuit for Re 
ducing Static. 

H-23 (2,099,671) Antenna 

H-24 (2,099,719) Preseleciive 
Tuning for Radio Reception 

H-25 (2,099,733) Tuning Appa 
ratus for Radio Receivers. 

H-26 (2,099,787) Radio Broad 
casting. 

H-27 (2,099,818) Static Limit- 
ing Device. 

H-28 (2,099,889) Television. 

H-29 (2,099,971) Automatic 


Control for Radio Receiving Set 


ELECTRICAL MANUFACTURING 
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A wo Cat. No. HX10 


— Timing Rance 
2 Sec. to 20 Min. 


Pat's. Issued & Pend. 





Where accuracy is essential to the control of manufacturing 
processes, the MICROFLEX* Instantaneous Reset Timer offers 
the utmost in time delay relays. Each of the four available types 
is guaranteed to be extremely accurate. For example, the 
HX11 type has a guaranteed accuracy of 0.1 second over its 
entire timing range of 0.2 seconds to 2 minutes. Time settings 
are made easily and conveniently on the Vernier-Micrometer 
dial, an exclusive feature of the MICROFLEX*. Each division 


is plainly marked making time settings always clearly visible. 


In addition, each type has an exceptionally wide range of 
timing and no gear changing devices are employed. Conse- 
quently, the dial is always correctly calibrated. 


Write for Bulletin 255 today. 


“Trade Mark Registered 


EAGLE SIGNAL CORP. 


: MOLINE, ILLINOIS 


Knowing so well the 
needs and_ require- 
ments of the electrical 
industry, we have in- 
stalled in our new 
mills carefully de- 

signed and modern equipment to produce the 

uniform and high quality of rods, wires and 
" cables so necessary in a multitude of uses. 





Always glad to ship trial orders so the product 
te- may be tested in use and register its excellence. 


We will be pleased to quote on your requirements for 


HOT ROLLED COPPER RODS 
re BARE & TINNED COPPER WIRE 
— (In rounds, flats & squares) 
BARE & TINNED STRAND 
An U. R. C. WEATHER PROOF WIRE 
Re MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRE & CABLES 
LEAD COVERED CABLES 


ad ROME CABLE CORPORATION 


nit- Mills and executive offices 


330-400 Ridge Street - ROME,N. Y. 


atic 








JANUARY, 1938 





—ANOTHER ADVANTAGE 
OF THIS TOUGH SLOT INSULATION! 


Your motors must have a slot insulating paper that 
will withstand high voltages without puncturing. 
Manning papers have the dielectric strength to do 
this. And because of their toughness and stretch, 
they retain their dielectric strength after being 
squeezed and pounded into the slot. What's more, 
as Manning papers contain no chem- 


icals, they do not crack or weaken OTHER 
dielectrically under continued heat. MANNING 
DISTRIBUTORS 
MANNING 300—Highest quality non-chemical Pittsburgh 
all-rag paper. Extremely tough. Superior heat Earl B. Beach Co 
aging qualities: MANNING B—Highest quality Oliver Bidg. 
non-chemical 50‘: rag paper. Unusually tough. St. Louis 
z ee ks : Insulation, Inc. 
Good heat aging qualities. A superior high 2127 Pine St 


density paper at a lower price. 


Los Angeles 
C. D. LaMoree 
1325 San Julian St 


San Francisco 
C. D. LaMoree 
1889 Mission St. 


Seattle 
C. D. LaMoree 
305 First Ave., So. 


Philadelphia 
Stoub-Towle Co. 
18 W. Chelton Ave. 





Boston 
; Ingalis-Cronin Co. 
This machine gives all sheets of Manning 300 an 10 High St 


over-all dielectric test at 300 volts per mil. 





MANNING PAPERS 


National Distributors 


INSULATION MANUFACTURERS CORP. 


RTPA TMA Pl: ol ha) 3105 Leader Building 
Cleveland, Ohio 


OT t-tec Maree 
DETROIT © MILWAUKEE © MINNEAPOLIS ¢ PEORIA 




















Pioneer Molders 


LATEST ELECTRICAL PATENTS 















to the 7p H-30 (2,099,980) For Television 
Electrical 


H-31 (2,100,044) Television. 
H-32 (2,100,226) Assembly par 
ticularly Adapted for Use in Mold- 
ed Radio Cabinets. 


H-33 (2,100,232) Flexible Coup 
ling for Radio Volume Control. 
H-34 (2,100,236) Intercarrier 
Noise Suppressor. 
Nn ; | ia H-35 (2,100,259) Television 
H-36 (2,100,279) Television 
H-37 (2,100,402) Multiband In 
ductance Unit. 
H-38 (2,100,453) Tuning Dial 
for Radio Sets. 


H-39 (2,100,605) Radio Receiv- 


ing System 


MICA \Wseme 
Leto Oran C2.100609) ‘Control 


H-42 (2,100,659) Radio Appa 
H-43 (2,100,702) Arrangement 


for Producing Relaxation Oscilla- 
ti 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS — UREAS 146 
CELLULOSE ACETATE CHT” (Design 107,155) Radio 


H-44 (2,100,704) Television Re- 
ception with Braun Tubes. 

H-45 (2,101,009) Radio Tuning. 
H-46 (Design 107,154) Radio 


(1) Motive Power, Magnets 


PeCakesecer SeMM BOR SURE Atopy 1.277 See rie ss 


I-2 (2,097,786) Relay. 
. e I-3 (2,097,922) Electromagnetic 
Cor ration ee 
Pp @) A | @) [-4 (2,098,062) Carbon Brush. 
I (2.098.195) Solenoid. 


1-6 (2,098,196) Solenoid. 


098,197) Solenoid. 


New Freedom, Pa. 


8 (2,098,646) Educational Ap- 
itt 
[-9 (2,098,926) Electromagnet 
[-1( 2,099,57 Dynamo-Ma- 
ee 
I-11 (2,100,020) Pulverizing Ap 
iratus 
[I-12 (2,100,171) Machine In- 
serted in Series Network and Op 
erating it Adjustable Constant 
Speed 
[-13 (2,100,715) Energizing Sys- 
tem. 
I-14 (2,100,799) Motor Com- 





2,100,809) Self-Starting 
Single Phase Ac. Induction Motor 


' (J) Lighting, Lamps, Fixtures ] 


J-1 (2,097,537) Remotely Con- 
trolled Spotlight. 
AIR C ND J- (2,097,679) Incandescent 
High Pressure Gas Lamp. 

J-3. (2,097,757 Packag f 
and all ELECTRICAL and 3 CPi sst) “Pecan ee 
MECHANICAL Uses J-4 (2,097,795) Illuminating De- 

2? 3 vice 
Y . % J-5 (2,098,030) Machine for 
In Rolls or Cut to Size e § Manufacturing Incandescent 
GASKETS STRIPS SHEET FELT Mee j-6 (2,098,080) Incandescent 
GASKOFELT WASHERS WICKS tae 1 : 
INSULATING PADS PACKAGING 4 .. Se aur we — 
WESTFELTOPACK JUTE FELT : 7-9 (2,098,519) Display Device. 
HAIR FELT MOULDED PARTS ee J-10 (2,098,582) Process of 
T ati in, Lam Ss 
Felt for absorbing Vibration is now used by many manu- ' (2.0 98 679 eae ie 
facturers of motor-driven _machines and appliances. Device 
Advise us the purpose‘you have in mind and ee ) Insulated Sup- 


we'll send samples for that specific use. (2.098.907) Incandescent 


RKS Bs “J 14 (2,099,020) Wiremold Lum- 
Bee iline Reflector 


15 (2,099,073) Are Lamp. 
4029-4117 Ogden Ave., Chicago, Ill. j 16 (2,099,111) Dis 


(Gaseous 


charge. 


Largest Independent Felt Manufacturers 


Pe £0044 dia : 
Established 1899 Ps is 099,144) Magnetic Dis 
Branches: New York, Philadelphia, Boston, Cleveland, . J-18 (2,099,167) Portable Head 
Detroit, Cincinnati, St. Louis, San Francisco, Los Angeles, Lam 
Portland, Seattle eas J-19 (2,099,305) Device. 
J-20 (2,099,610) Receptacle and 
Socket for Neon Tubes 


] (2,099,767) Diffuser. 

J-22 (2,099830) Lamp. 

J-23 (2,099,874) Evacuating Ves- 
is, More Particularly Lamps. | 
J-24 (2,099,878) Automatic 
Safety Light for Lifeboats. 


J-25 (2,099,952) Illuminating 
Device 

J-26 (2,099,975) Light Project- 
ing. 

J-27 (2,100,058) Light Support. 

J-28 (2,100,078) Multipleshade 
Holder. 


29 (2,100,241) Lamp Support. 
J-30 (2,100,695) Automatic Safe- 
ty Lighting. 


J-31 (2,100,879) Lamp. 

J-32 (2,100,886) Incandescent 
Lamp 

J-33 (Des. 106,774) Lighting 
Fixture. 


J-34 (Des. 106,803) Lamp for 
Ranges 

J-35 (Des. 106,835) Lamp. 

J-3€ (Des. 106,836) Reading 
Lamp 

J-37. (Des. 106,873) Lighting 
Fixture. 

J-38 (Des. 106,874) Lighting 
Fixture. 

J-39 (Des. 106,925) Lamp Clos- 
ure. 

J-40 (Des. 106,994) Desk Lamp. 

J-41 (Des. 106,995) Desk Lamp. 
J-42 (Des. 106,996) Desk Lamp. 


J-43 (Des. 107,001) Switch 
Housing for Flashlights. 

J-44 (Des. 107.002) Switch 
Housing for Flashlights. 

J-45 (Des. 107,003) Switch 


Housing for Flashlights 
J-46 (Des. 107,080) Lamp Base. 
J-47 (Des. 107,274) Flashlight. 


(K) Heating, Refrigeration 


K-1 (2,097,427) Sealing Con- 
tainers. 

K-2 (2,097,489) Process of 
Gasifying Oils and Coals. 

K-3 (2,097,581) Steam Genera- 
or. 

K-4 (2,097,582) Steam Genera- 
K-5 (2,097,705) Water Heater. 
K-6 (2,098,672) Automatic Arc 
Furnace Electrode Control. 

K-7 (2,099,018) Fluid Heater. 

K-8 (2,099,247) Pie Making and 
Automatic Baking Machine Com- 
bined. 

K-9 (2,099,336) Combined Tooth 
Brush Holder and Sterilizer. 

K-10 (2,099,499) Vulcanizer 

K-11 (2,100,716) Motor-Com- 
pressor Unit for Refrigeration. 

K-12 (Reissue 20,566) Heating 
Unit 





(L) Household and Portable 


Appliances 


L-1 (2,097,487) Alarm Clock. 
L-2 (2,097,521) Heating Device. 
L-3 (2,097,681) Coffee Maker. 
L-4 (2,097,811) Tire Grooving 
Tool. 
L-5 (2,097,825) Coffee Maker 
Stove. 
6 (2,097,977) Range. 
7 (2,098,028) Suction Cleaner. 
~8 2,098,073) Motor. 
L-9 (2,098,075) Washing Ma- 
chine. 


L-10 (2,098,077) Switch 

L-11 (2,098,098) Food Mixer. 

L-12 (2,098,107) Fan With Rub- 
ber Blades. 


L-13 (2,098,407) Ventilating 


L-14 (2,098,647) Electrocuting 
Trap. 

L-15 (2,098,884) Rat Trap. 

L-16 (2,099,152) Waffle Iron. 


L-17 (2,099,163) Combined 
Washing and Drying Machine. 
L-18 (2,099,172) Suction 


Sweeper. 

L-19 (2,099,196) Fan. 

L-20 (2,099,210) Automatic 
Toaster. 
1 (2,099,377) Suction Cleaner. 


9 
23 (2,099,391) Suction Cleaner. 
24 (2,099,413) Suction Cleaner. 
25 (2,099,437) Appliance and 
L-26 (2,099,518) Globe Chrono- 
L-27 (2,099,547) Alarm Clock 


L-28 (2,099,566) Vacuum 
Cleaner. 
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ELECTRICAL (NIXON AEE RED) CONTROLS: 





Design and Product Engineers :— 


We invite you to correspond with us 

on any problem involving Electrical 
Controls built into any kind of ma- 
chine, appliance or apparatus using 


electric current for power, light, heat 


or all three. Our Engineering Depart- 
ment will help materialize your ideas 
from the stage of inception and 
blueprint... will apply to their prac- 
tical success the experience and fa- 
cilities of our 40-year specialization 
in designing and developing elec- 


trical controls. 





THE ARROW-HART & HEGEMAN ELECTRIC Co. 


HARTFORD, CONNECTICUT, U.S.A. 





es Fs 


LEAKPROOF 


ENAMELED MAGNET WIRE 


@ This Hudson Wire product has met the most 
rigid requirements of electrical manufacturers 
everywhere. 


Much of its success is due to a new coating method 
that gives a smooth permanently-adherent enamel- 
ling. Mercury-process tests guarantee perfect 
uniformity and great tensile strength assures perfect 
laying even at high winding speeds. Especially 
adaptable for reduction in coil dimensions without 
sacrificing electrical values. We also manufacture 
high grade cotton and silk covered wires, all con- 
structions of Litz wires, and cotton and silk cover- 
ings over enameled coated wires. Our engineer- 
ing and design facilities are at your disposal— 
details and quotations on request. 


HUDSON WIRE COMPANY 


WINSTED, CONN. 


nN ‘ 


Can make Money 
with 


There is nothing to stop you from making money 
if your shop is equipped with Browning Coil mak- 
ing equipment—Makes your shop modern 
| allows you to handle the big profit jobs—speeds 
up your production and helps you to show a 
bigger net profit. 

The Browning Line Includes: 
Loop and Field Winder, 9 Speed Heavy Duty 
Type; Combination Loop Field and Transformer 
Winder, Universal Diamond Coil Winder; Coil 
Spreader, 30, 42, 60, 84 inch Loop capacity; Reel 
Rack and Tension Devices; Winding and Band- 
ing Machine. 
Write Today for Information about any tem. 


Manufacturers of 
Browning Coil Equipment 


Hemphill Ave., Atlanta, Ga. 
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FLATIRONS! 


AND OTHER HIGH HEAT APPLIANCES 
CAN BE MADE MORE EFFICIENT WITH 


THE NEW -IMPROVED 


HIGH HEAT MICA PLATE 


Manufacturers of Electric Flat Irons will appreciate this New-Improved 
Y-26 Mica plate because the electrical insulation resistance has been 
so greatly increased that maximum current leakages are far below 
all safety specification requirements at highest operating tempera- 
tures and well below the specified 0.2 milli-camperes under the most 
rigid test conditions. 

Mechanically, Electrically, Thermally and in Moisture Resistance 
Improved Y-26 satisfies every requirement for heater element insula- 
tion. It is non-inflammable, odorless and smokeless, may be used 
at operating temperatures up to 1250° F. (India) and 1500° F. (Amber) 
and may be repeatedly heated and cooled without physical or 
chemical change. 

The Improved Y-26 is the only product of its kind. It has no equal 
or counterpart in the mica industry. Numerous Flat Iron Manutfac- 
turers are already making use of it—not alone for its efficiency and 
availability in large sheets in any thickness, but also on account of 


its proved economy as compared to natural sheet mica or small 
pieces riveted together. 


Y-26 is an exclusive product of 


NEW ENGLAND MICA COMPANY : 
INCORPORATED } 


WALTHAM. MASSACHUSETTS 4 


To appliance manufacturers we will 
gladly send complete information on 
Y-26 with samples, up to 31x34 inches, 
for test purposes, on receipt of speci- 
fications. r 












LATEST ELECTRICAL PATENTS 





L.-29 (2,099,622) Apparatus tor N (2,100,718) Automobile 
Marking Metals Lock ; fe ™ ; 
L-30 (2,099,739) Extraction ot N-23 (2,100,837) —— —— 
n Vege J-2 100,913) Nonglar ead 
Juice from Vegetable Pulp I N-24 (2,100,913) or ire 
~ L-31 (2,099,792) Soldering Iron, amp. bias ; ae 
L-32 (2,099,911) Corn Pop;et N-25 (Reissue 20,552) Warning 
L-33 (2,099,988) Soraying De Light. a 
: a N-26 (Design 106,853) \uto 
vice 
L-34 (2,100,027) Time Stamp mobile Radio ~— , ‘ 
‘ ai a sig 06,854) Autome 
Ribbon Feed Mechanism N 27 (De py , ‘ 
L-35 (2,100,089) Suction C eaner bile Radio Aeria ; - 
: 2. Sig 92? toni 
L-36 (2,100,660) Electromagne 1 N-28 (Design 106,922) Autor 
: e a vr 1 > 
Pool of the Percussion Typ bile Roof Aerial 
37 (2,100,806) Carpet aid 
Od : : I 


Floor Cleaner 
L-38 (2,100,923) Fan with Col 
lapsible Support 
L-39 (2.100.980) Disk Fat 
L-40 (2,100,994) Fan Guard 
L-41 (Des. 106,822) Supporting 


(O) Railway 


©-1 (2,097,624) Automatic Train 


eatat- tne Wats Stop for Railroads. 
"Eee ties. Woke: Mase ter 0-2 (2,097,785) Light Signal for 
4 ( es. YS. as ) 5 
an, Railroads. ; 
T. { 0-3 (2,097,789) Centralize: 
43. (Desie 06.984) Base fox 2,097, 
| — pemen 3 ‘ : . lraftic Control for Railroads 
' - 1) 106.985) Base for O-4 (2,097,794) Centralized 
$4 ( s ) > aS ( A 
ae : mare lraftic Control for Railroads 
i DD 106.992) Combined 0-5 (2,097,800) Interlocking 
+> ( es I 77S a c >. ., s 
Range Lamp and Bracket System Tor Railroad . : ; ‘ 
T46 (D 107.004) Clock Case 0-6 (2,097,801) Centralized 
) Ss 4s 0 nN a> “; 2 e 
I 17 De 107 039) Cl cl Case Traffic Control for Railroads 
I yas D ; "107 048) “a P a ; O-7 (2,097,822) Railway Signal 
ss { es oa 0o € 7 
= Tons ing. 
ri 00 a 2 
46 — : es | O-8 (2,097,826) Railway Switch 
49 ( es If é 1OCK Case 
; "45 Control. 
50 (Des ( 58 Coml os ao : ] 
R a Z , igh ; cs . a O-9 (2,097,827) For the Control 
[. “ es bi of Highway Crossing Signals 
amp 


L-51.° (BD 107,166) Wringer 0-10 (2,097,843) Railway Signal 
i ; j “a - ing System. 

ice Q-11 (2,098,040) Continuous In 

ductive Coded Type Train Control 

©-12 (2,098,041) Continuous In 

i j ductive Coded Cab Signal 

(M) Business Machines 0-13 (2,098,194) Heating and 

Ventilating 


M-1 (2.097.453) Stock Ouota 0-14 (2,098,363) Railroad Sig 
tion Projecting Machine ie naling Device Based Upon Soa 

M-2 (2.098.248) Master Control ing Due to Speed y 
Unit O-15 (2,098,401) Automatic Kat 

l . : 

M-3 (2,098,339) Accounting road Signal and Control. ee 
Machit 7 : 0-16 (2,098,638) Railway Tratt 

achine ’ 

M-4 (2.098.355) Record Con Control. 


ll Pie 7 (2,098,707) Control and In 
rolled Machine O-17 (2, ,707) Contr 


M-5 (2,098,359) Tabulating Ma dication of Point Operating 
chine, q Mechanisms for Railways. __ 
M-6 (2,099,060) Calculating Ma QO-18 (2,098,719) Railway Signal 
hine rs , j ce 0-19 (2,098,761) Regulating De 
chi : 

M-7 (2,099,123) Combine | vice for Combustion Power Engine 

; Pda ee 5 ) ~( Generator. 
lypewriting and Computing M: Coupled to : 
Kine oe 0-20 (2,098,819) Control. 
M 8 (2,099,560) Governor for O-21 (2,098,822) Railway Sig 
Z; : \ " Oo ( 
Motors nal. y 
M (2,099,754) Calculating O-22 (2,098,829) Railway Sig- 
; yf aleul: g : 
Machit a na . ae 
MI Oo (2.099.892) Perforating 0-23 (2,098,833) Track Circuit 
Rcxacatien 5 Signal for Railways. | ; 
()-24 (2,098,848) Railway Track 
Circuits. 
()-25 (2,099,100) Valve Cut-Off 
j : Inticator for Locomotives 
(N) Automotive Equipment 


0.26 (2,099,101) Speed and Cut 
OF Indicator for Locomotives. 


0-27 (2,099,361) Centering De 
N 2,097,460) Spark Plug vice for Swivel Trucks 
N 097,483) Heating Svstem 0-28 (2,099,451) Vehicle Light 
N (2.097.707) Antenna — for ing. 
Motor Vehicles 0-29 (2,099,452) Lighting 
N-4 (2,097,776) Ignition Control 0-30 (2,099,491) Renewable and 
Device Self-Lubricating Trolley Shoe 
XN 097.842) ] tic Contr O-31 (2,099,494) Overhead 
[De ce Trolley. 
N-6 (2,097,872) Combived In (0-32 (2,099,508) Railway Signal 
strument Panel and Radio Re ing 
elvel 0-33 (2,099,680) Insulated Rail 
N-7 (2,098,226) Engine Starting loint 
\pparatus. ~ (-34 (2,099,823) Rail Flaw De 
N-8 (2,098,473) Switc! tector 
N-9 (2,098,674) Clutch Control 0-35 (2,099,844) Flaw Detec 
Mechanisn tor 
N-10 (2,098,742) Sirnal Device 0-36 (2,100,295) Signaling for 
N-11 (2,098,934) Spark Plug Railroads 
N-12 (2,099,331) Direction Sig 0-37 (2,100,432) Railway Sig 
nal, naling. 
N-13 (2,099,444) Light Casing O-38 (2,100,727) Motor Control 
N-14 (2,099,483) Automatic Cir 0-39 (2,100,728) Motor Con 
cuit Breaker trol. 
N-15 (2,099,737) Spark Plug 0-40 (2,100,777) Cable Clamp. 
Core O-41 (2,100,791) Multiple Con 
N-16 099.804) Engine Start trol 


(2, 
ing Mechanisn 0-42 (2,100,881) Signal 


ZA. 


N-] 100,076) Crenerator 
( Iperatu 1 


3 
L 


100,105) Signal for Au , ; ; i 
obilés, re en (P) Signaling, Signs, Advertising 
N-19 (2,100,210) Ignition Sys 

tem for Internal Combustion En 


gines Pl (2,097,625) Tlluminated Sign 
N-20 (2,100,320) Spark Plug and Push Button Unit 
N-21 (2,100,643) Radio An‘enna P-2. (2,097,798) Light S gnal 
for Automobiles U nit. 
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cannot be overrated. 


know your product is ‘right’. 
Asbestos Covered Resistance Wire 
Rubber Insulated and other types 


Cords and Cables for Radio & 
Specialty purposes 


Annunciator, Office & Thermostat Wires, Rubber 
Sheathed Microphone Cables, Insulated Antenna & 
Aerial Wires, Fixture Wires and Flexible Cords, Flat 
Tinned Copper Sleeving, Transmission Wires 


HOLYOKE WIRE & CABLE CORP. 


710 MAIN STREET 


el 





THE SENSITIVE RELAY 


14. Milliwatts for 
operation. 


In a class of its own. ADJUST- 
ABLE. DROP OUT from 50 
to 85° of pull. CONTACTS 
fine silver, rated to carry 114 
Amps. 110V. AC. Can be 
supplied in operating range 
from 25 Amps. down to 14 
Milliampere. 


positive 


” A NEW 
COUNTER 


KURMAN ELECTRIC CO., INC. 
239 LAFAYETTE ST., NEW YORK, N. Y. 


A293? 
een 


INSULATED 


@ The importance of good insulated wire in electrical manufacture 
It's one of the decisive factors in the upward 
trend of sales charts and business indexes, today. 
designers and engineers everywhere are specifying Holyoke, the 
insulated wire that always ‘comes through’. 

If you are one that refuses to gamble with potential sales and profits, 
write Holyoke Wire on your memo pad, and underscore itl 


for superior quality 


WIRE... 


Well aware of this, 


You'll 


AC—DC Resistance Cords 
Gutta Percha Insulated and other 


types free stripping Hook-up 
Wires 


HOLYOKE, MASS. 





THE 4K RELAY 


A_ small, rugged, powerful unit. 
CONTACTS double break, coin 
silver, wide break rated to carry 
15 Amps. AC 110V.—10 Amps. 
DC. 110V Coil Range from .01V 
to 2290V. AC.—.01V to 110V. 
DC. 5 Watts for positive oneration. 











Electrically or mechanically 
operated with predetermined, 
nal and intermediate stops of 
from 10 to 100,000 and with 
manual, electrical or mechanical 
re-set. We invite your inquiries. 

















THERMOSTATIC 
BI-METALS 


WILCO THERMOMETALS 


react Instantly to Temperature Changes 


@ Wilco Thermometal is the least expensive method of auto- 
matically producing power and motion because it eliminates 
the necessity for auxiliary impetus. 

Today, you will find a decided preference for Wilco Ther- 
mometals in indicating and control devices because of their 
uniformity, dependability and constant behavior. 

These factors of superiority are due to The H. A. Wilson 
Company's undeviating standards of excellence to which it 
has adhered for more than two decades. 


THERE’S A WILCO THERMOMETAL FOR EVERY JOB 


Write for “Wilco Blue 


Book of Thermometals.” 


PTC need 


‘105 CHESTNUT STREET, NEWARK, N. J. 


BRANCH OFFICES - CHICAGO, ILL. - DETROIT, MICH. 


Refiners and Workers of Platinum, Gold 
Pht ih, eee es eae 


Wilco Thermometals (Thermostatic Bi-metals) 

































































The product of 
the pioneer.... 





i| 

| 

bee 
@ For the past 15 years every mayor im- 
provement in the electrical alloy art has been 


} sponsored by Wilbur B. Driver. 
| @ And “Tophet’’ (pronounced tof-fet) is 


| the nickel-chrome alloy that has made elec- 
| tric heat reliable—and economical. 


| @ Lastly, regardless of its steady growth, the 

Wilbur B. Driver Company's production 
activities remain under the personal and 
critical direction of the pioneer of the elec- 
trical alloy industry. 


for a copy of our Resistance Handbook. And 
don't hesitate to place your electric heat and 
resistance problems before our engineers. 





P-3 (2,097,900) Automatic Road 
Direction Sign 
P-4 (2,098,002) Display Lighting 


P-5 (2,098,532) Fire Alarm-Ac- 
tuating. 
P-6 (2 8,549) Emergency 


noe 
Alarm and Motor Starting. 
P-7 (2,098,680) Fusible Coupling 
for Fire Alarm Circuits. 
P-8 (2,099,243) Iluminated Sign 
P-9 (2,099,281) Moving Band 
for Advertising Devices. 
P-10 (2,099,446) 
Street Marker. 


P-11 (2,099,868) Automatic An 


lluminated 


)) Electromagnetic 


P-13 (2,100,183) For 
Temperature Rise Alarm 

P-14 (2,100,184) Breather for 
Temperature Rise Alarm Systems 

P-15 (2,100,206) Differentially 
Operated Detection Circuit. 

P-16 (2,100,246) Traffic Signal. 

P-17 (2,100,313) Traffic Control 

P-18 (2,100,498) Signal Control 
Circuits, 

P-19 (2,100,736) 
naling. 

P-20 (2,100,831) 

P-21 (2,100,853) Display Device 

P-22 (2,100,908) Combined Light 


ind Fire Alarm Casing 


Initiating 





Elevator Sig 


Traffic Control 


(Q) Recording, Reproduction 


Q-1 (2,097,657) Photographic 
Recording of Sound. 
Q-2 (2,097,668) Photographic 


Recording of Sound. 
Q-3 (2,097,758) Reproduction of 
Sound 
O-4 (2,097,767) Projector Lamp. 
Q-5 (2,097,995) Recording and 
Reproducing of Sound. 


Q-6 (2,098,216) Robot Phono 
graph 

Q-7 (2,098,364) Transmitting, 
Recording, and Reproducing 
Sound. 

Q-8 (2,098,689) For Automatic- 


ally Recording Unusual or Acci 
dental Occurrences. 
O-9 (2,099,376) Motion Pictur 
ind Sound Reproducing Machine 
Q-10 (2,099,865) Sound Picture 
sSvstem 
Q-11 (2,099,987) Film 


system. 


Driving 


QO-12 (2,100,434) Sound-Con 
trolled Actuating Mechanism. 

Q-13 (2,100,975) Sound Record 
ing 


0-14 (Des. 107,( Projector 


QO-15 (Des. 107,148) Phonograp! 


(R) Processing, Plating, Welding 


R-1 (2,097,477) Producing Dis 
ruptive Discharges 

R (2,097,488) Piezoelectric 
Device. 


(2,097,508) Anode. 


Welding Elec 


7 


4 (2,097,816) 


I 
| 


~ 


trode 

R-5 (2,098,300) Welding. 

R-6 (2,098,411) Plated Article 

R-7 (2,098,663) Liquid Pasteur- 
izing Apparatus. 

R-8 (2,098,710) Process of Mak 
ing Colloidal Lead. 

R-9 (2,098,952) Welding. 

R-10 (2,098,982) Dehydrator 

R-11 (2,099,063) ~ Insulator 
Compartment. 

X-12 (2,099,328) Hardening Soil 

R-13 (2,099,593) Process for 
Refining or Separating Conductive 
Liquids. 

X-14 (2,099,801) Electrolytic 
Apparatus for Preparing Chemical 
Solutions. 

R-15 (2,099,873) Machine and 
Process for Producing Flake Metal 
by Electrodeposition 

R-16 (2,099,965) Recording the 
Work Performed by Welders 


R-17 (2,100,155) Purification of 


R-18 (2,100,327) Pasteurizing 
System. 
R-19 ¢ 


systen 


100.328) Pasteurizing 


LATEST ELECTRICAL PATENTS 
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R-20 (2,100,545) 
trode. 

X-21 (2,100,836) Light Modulat- 
ing Cell. 

R-22 (2,100,880) Flash Welding. 


Welding Ele 


R-23 (2,100,927) Continuous 
Anode for Electrolytic Cells for 
Production of Aluminum, 


(S) Health and Hygiene 


S-1 (2,097,455) Message Device 
S-2 (2,097,808) Scalp Air Cool 
ing System for Pern 
Waving. 

S-3 (2,098,272) The 
partus 

S-4 (2,098,275) X-Ray 
ing System. 


§-5 (2,098, 


inent Hair 
rapeutic Ap 


Me isur- 


295) For 
Artificial Fever. 
S-6 (2,098,315) X-Ray Tube 


( reatit g 


S-7 (2,098,504) Mot Driven 
Razor. 
S-8 (2,098,695) Electrocardi« 


graph Apparatus. 

S-9 (2,098,702) Diagnostic In 
strument 

S-10 (2,098,900) 
ratus 

S-11 (2,098,990) 
Lamp 

S-12 (2.099.185) 
tion Apparatus. 

S-13 (2,099,327) For Producing 
Extremely Fast Corpuscular Rays 

S-14 (2,099,424) Hair Waving 
Heater. 

S-15 (2,099,511) 


X-Ray Appa 
Therape utic 


X-Ray Inspe 


Oscillator for 


Riological Treatment of Living 
Tissue. 

S-16 (2,099,744) For Exterior 
Body Treatments. 

S-17 (2,099,938) Electrostetl 


graph. 
S-18 (2,100,135) Dry Shaver 
S-19 (Des. 107.243) Shaver 
S-20 (2,100,234) Massaging De 
vice. 


(T) Toys, Amusement Devices 


T-1 (2,097,961) Toy Railwav. 

T-2 (2.098.166) Toy Eye-Blink- 
ing and Tail-Wagging Device 

T-3 (2,098,648) Ball Control 
Mechanism for Pinball Games 


r-4 (Reissue 20,544 Shooting 
Gallery. 
(U) Switches, Fuses, Wiring 
evices 
U-1 (2,097,603) Connector Cap 
U-2 (2,097,642) Connector 
U-3 (2,097,695) Cable Clamp 
U-4 (2,097,940) Switch 
U-5 (2,097,993) Wiring Support 
U-6 (2,098,032) Contact Me 


chanism. 

U-7 (2,098,225) Switch Plug 
Connector. 

l’-& (2,098,304) 
nector. 

U-9 (2.098.433) Fuse. 


U-10 (2,098,559) Safety Switch 

U-11 (2,098,578) Safety Switch 

U-12 (2,098,579) Enclosed 
Switch 

U-13 (2,098,594) Lamp Socket. 

U-14 (2,098,600) Lamp Socket. 

U-15 (2,098,631) Lighting Fix- 


16 (2,098,644) Switch. 
17 (2,098,664) Fuse Link. 
18 (2,098,800) Connector. 
19 (2,098,801) High Voltage 
Circuit Interrupter 
1-20 (2,099,117) 
Mounting 

U-21 (2,099,405) Resilient Light 
Socket and Bracket Extension. 
J-22 (2,099,551) Switch 


ture 
U 
U 
Ut 
U 

“ 
Terminal 


Con- 
(2,099,555) Connector. 
2,099,573) Switch 
2,099,580) Switch Handle. 
(2,099,585) Circuit 


(2,099,639) Circuit 
Breaker. 

U-28 (2,099,761) Safety Switch 
Box. 

U-29 (2,099,918) 
Conduit Outlet Boxes 

17-30 (2,099,944) { 


Cover for 


onnector, 





Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25° or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 


vince you of the value of Cullman Drives. 


Write today for full information 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 








AUTOMATIC 
ELECTRIC 








ELAYS 








A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 
etc. Available for operation on D.C. or A.C. circuits, 


any voltage, any contact combination. 


complete illustrated catalogs. 





| SCHLTR Cy 


1019 WEST VAN BUREN STREET 


Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 


CHICAGO 
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For Any Shape 
or Design 


Porcelain or 
TO ie Lot es 





The Colonial Insulator Co. 
Akron, Ohio 


Chicago Office 915 W. Van Buren St. 






























































HEAT and CURRENT 
Control Devices are Dependable 


RELAYS 
Magnetic and Mer- 
cury Tube _ 


“Diamond H” relays are 
well built for long and satis- 
factory service to control 
current in many kinds of 
electrical equipment, for 
special call systems, signal 
work and auxiliary control. 
We are glad to help you 
with any control problem. 
Mercury Tube Relays are 
silent, with no exposed arc, 
and foolproof. 








THERMOSTATS 
for Air or Liquid 
Control 


“Diamond H” thermostats are 
accurate and ruggedly construc- 
ted to control temperatures for 
air or liquids. Hot air furnaces, 
air conditioning equipment, hot 
water heaters, grease kettles, 
plating tanks, melting pots, and 
electric ranges are but a few of 
the many uses for this fine ther- 
mostat. Dials covering temper- 
ature requirements are furnished. 





| 
| HEATER SWITCHES 


for Electrical Appliances 


) The Slow Break principle pio- 
neered by this comvany is now 
accepted by the industry, for the 
selective control of heating ele- 
ments using alternating current. 
We make these switches for 
every use and type of circuit 
required. 


See ie asada 


INDUSTRIAL 
SWITCHES for 
fractional HP Motors 








A new development of the Slow 
Break principle in a switch for 
the control of machines, and 
heavy duty appliances using 
fractional hp motors up to 1 hp 
and for alternating current only. 
The features of this switch are 
long life and trouble free serv- 
ice, far beyond ordinary re- 
quirements. 


For further information about 
“Diamond H”’ heat and current 
control devices write to 





HARTFORD 


The HART MEG. C8). CONN 


U-31 (2,099,986) \ttachment 
Plug 

U-3 (2,100,009) Connector 

U-33 (2,100,025) Connecting 
Means. 

U-34 (2,100,033) Mercurial Cut 
Out. 

U-35 (2,100,094) Cord Plug 
\dapter 

36 (2,100,100) Duct Feed 

U-37 (2,100,102) Circuit 
Br aker 

U-38 (2,100,182) Compressed 


Fluid Circuit Breaker with Mul 


tiple Breaks 


U (2,100,187) Entrance In 
sulation for Conductors 

U-40 (2,100,413) Fuse Link for 
Expulsion Fuses 

U-41 (2,100,426) Series-Parallel 
Switch 

U-42 (2,100,657) Switch 


| 43 (2,100.72 
ing Mechanism 


2) Switch Operat 


U-44 (2,100,743) Circuit Breaker 

U-45 (2,100,753) Circuit Inter 
rupter 

U-4¢ (2,100,788) Cis €n2t 
Sreaker 

U-47 (2,100,984) Adapter for 
Incandescent Bulbs 

U-48 (2,100,985 Molding Ap 


paratus 
U-49 (Des. 106.981) Fence Con 
Ner Cabinet 


(V) Musical Instruments 


\V-1 (2,097,823) Electromagnetic 
Device 
V-2 (2,099,204) Multiple Key 
Switch 


(W) Telephony 


W-1 (2,097,896) Amplifying Ar 
rangement. 

W-2 (2,098,133) 
Telephone Alarm 


W-3 (2,098,274) 


Automatic 


Telephone. 


W-4 (2,098,291) Sound Trans 
lating. 
W-5 (2,098,307) Single Side 


Band Transmission. 
W-6 (2,098,321) 
l'rame. 
W-7 (2,098,329) Maintenance of 
Prorram Transmission Circuits 
W-8 (2,098,350) Control of Sig 
naling Circuits. 
W-9 (2,098,370) 


Distributing 


\utomatic Cot 


trol of Amplificatiot 

W-10 (2,098,372) Sound Trans 
mission Sound-Recording and 
Sound-Reproducing System 

W-11 (2,098,392) Sound Trans 
mitting svstem 

W-12 (2,098,393) Coupling 


Corporate 


A 


Adlake Co., J-35, J-36, J-37, J-38, 
J-40, J-41, J-42 
\erovox Corp., D-9. 
Aga-Baltic Radio Aktiebolag, A-3 
Air Controls, Inc., E-86 
Air Devices Corp., L-13 
Aktiengesellschaft Brown 
& Cie, E-19, G-2. 
Aktiengesellschaft, C. Lorenz, E-51 
Allen-Bradley Co., D-6 
Allen Wales Adding 
Corp., M-8. 
\llgemeine 
schaft, H-8. 
Allis-Chalmers Mfg. Co., E-83 
American Can Co., R-1. 
American District Telegraph Co., 
P-13, P-14, P-15 
American Electric 
U-4 
American 
\merican Optical Co., 
American Steel & 
N. J., B-4, B-5, B-6. 


Boverie 


Machine 


Elektricitatz Gesell 


Switch Corp., 


Flyer Mfg., Co., T-1. 
R-6, S-9 


\merican Tel. & Tel. Co., E-6, 
E-63, E-64, E-65, 


E-45, E-46, 


W-7, W-8. 
Anaconda Wire & Cable Co., B-14 
Apex Electrical Mfg. Co., L-17, 


L-18. 
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Wire Co., of 


W-13 (2,098,402) Tele rhone 
W-14 (2,098,403) Liigh Fre 
quency Coupling Element 


W-15 (2,098,561) Svstem for 
Producing Stereosonic Effects 

W-16 (2,098,596) Telegraphon 

W-17 (2,098,771) Circuit Control 
Device 

W-18 (2,098,950) Vacuum Tube 
Circuit 

W-19 (2,098,956) Signal 


W-20 (2,099,022) Transmission 

W-21 (2,099,124) Coin Collec 
tor for Use at Telephone Pay Sta 
tions 

W-22 (2,099,143) Call 
mitter Device 

W-23 (2,099,250) Teleshone Sig- 
nal 

W-24 (2,099,294) Carrier Wave 
Modulation and Suppression 

W-25 (2.099.381) Telephone In 
strument Circuit. 

W.-26 (2,099,429) 
Telephone 

W-27 (2,099,442) Loud Speaking 
Telephone 

W-28 (2,099,616) Time and Zone 
Metering Device 

W-29 (2,099,7 
ceiver. 

W -30 (2,099,913) 
Telephone Signaling 

W-31 (2.099.997) Coil Body for 
Field Coils of Electro-Dynamic 
Loudspeakers. 


Trans 


\utomati 


27) Telephone Re 


Automatic 


W-32 (2,100,156) Phase Modu 
lation 

W-33 (2,100,193) Linear Ampli 
fier with Extra Wide Band Pass 
Characteristics. 

W-34 (2,100,390) Call Trans 
mitter 


W-35 (2,100,400) Telenhone 

W -36 (2,100,500) Telephone 
Unit 

W-37 (2,100,510) Telephone 

W-38 (2,100,515) Telephone. 

W-39 (2,100,517) \utomatic 
Telephone Switch 

W-40 (2,100,518) Impulse Send- 
er Mechanism 

W-41 (2,100,523) 
re lephone. 

W-42 (2,100,524) Switch Mech 
anism 

W-43 
phone Equipment. 


\utomatic 


(2.100.887) Interior Tele 


(%) Aviation 


X-1 (2,098,287) System of Indi 
cating Distance. 


X-2 (2,099,362) Aircraft Lamp 

X-3 (2,099,808) Aircraft 

X-4 (2,099,857) Trainer for 
Aviators 

X (2,100,934) Aircraft 


Patentees 


\skania-Werke A.G. vormals Cen- 
tral Werkstatt Dessau und Carl 
Bamberg, F-26. 

Associated Attleboro 
turers, H-32. 

Associated Electric Labs., Inc., 
M-9, P-18, W-26, W-36, W-39, 
W-41, W-42. 

Ateliers de Constructions Elec- 
triques de Della, U-24. 

Autogas Corp., E-26. 

Automatic Instrument Co., 0-6. 

Automatic Signal Corp., P-20. 


Manufac- 


B 


Bacharach Industrial Instrument 
Co., F-18. 


Bell Telephone Labs., Inc., D-17, 


E-3, E-4, E-5, E-25, E-43, E-84, 
E-85, F-7, G-1, G-6, G-20, H-11, 
H-20, H-28, J-16, Q-10, R-2, 
R-5, U-20, W-3, W-4, W-6, 


W-18, W-19, W-22, W-34, W-35, 
X-1. 
Rendix Aviation Corp., N-9. 
Benjamin Electric Mfg. Co., J-33. 
Biake Mfg. Corp., J-47. 
B-L. Electric Mtg. ce. D-1. 
Bocjl Corp., I-30. 
Bristol Co., F-25. 
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Acme 





COILS—MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 


JANUARY, 1938 


2)» LOOKUP 
== \--— YOUR 





me. 


=" IN THIS 
== TECHNICAL 
CATALOG 


D° you know springs? the different types of exten- 
sion, compression and torsion springs? the 
various windings? the numerous connections used? 
the different materials required for different jobs? 


This Peck catalog is replete with spring lore such as 
this, and also other information of much value to 
engineers, designers and purchasing agents. On 
request, we will gladly mail you this 


CATALOG FREE 


PECK SPRINGS 


AND SCREW MACHINE PA R)TjS 
The Peck Spring Co. 12 Grove Ave. ™ Plainville, Conn. 


AN ¥ 





oils Wound to Your Order 


7O matter how exacting your specifications, Acme 

Coils are guaranteed to meet them. Only high- 
est grade, rigidly tested materials are used—the 
windings are even and firm—the coils are sealed 
against all moisture penetration. 


a 


As wire, covering, insulations and varnish are 
all Acme-made, there is a definite, complete control 
that places the finished product on a high plane, 
electrically and physically. Describe your problem 
and our engineers will lay out a tentative plan. 





The Acme Wire Co., New Haven, Conn. 


= SPRING NEEDS 


FYFE 


Wire 


PRODUCTS 


Illustration 
shows the 
type C Uni- 
versal Motor 
for operation 
on A. C. 25-60 
cycles, or 
D. C. available 
in capacities 
from 1/500 to 


‘1/55H.P.with 


gear reduc- 
tion and 
welded base 
as shown or 
without gear 
reduction and 
without base. 
Slow speeds 
from 4.4 
zx: P Me te 
606.0 R.P.M. 










If you plan to motorize an old 
product or develop a new one 
and you require a_ fractional 
horse-power Universal or Shaded 
Pole motor, choose a SIGNAL 
SIGNAL is a specialist 
The 


experience gained over a period 


motor. 
in the small motor field. 


of 45 years of successful motor 
building is reflected in a high 
quality, dependable, priced-right 
product. Prices are low because 
the complete motor is built by 


SIGNAL in the SIGNAL Factory. 


Write for complete informa- 


tion. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


Offices in all principal cities 














A Complete Service 


From BLUEPRINT to DELIVERY 


Whatever your molded plastic problem—whether 
it be electrical or mechanical parts, or a complete 
unit... Auburn Button Works is the place to send 
your plans or specifications. If necessary Auburn 
engineers will assist you in its design. If your 
blueprints are already drawn, you can be sure that 
the finished product will meet every specification, 
whether close electrical or mechanical tolerances, 


appearance, on time delivery or cost. 


More than 60 years molding experience on orders 
of all sorts and types makes it possible for Auburn 
to meet every molding problem with the familiar- 
ity that breeds accuracy, precision and cost-cutting 


economy. When it’s a molded plastic problem 


consult an Auburn engineer. 


Established 1876 





MOLDED PLASTICS DIVISION OF 


AUBURN BUTTON WORKS, Inc. 


AUBURN, N.Y. 














LATEST ELECTRICAL PATENTS 








Brown Instrument Co., F-1' Inter-Outer Telephone Corp., O-43. 
irval Electric Co., J-29 

Suderus’sche Eisenwerke, R-13. J 

C Jennings & Ca, 0. D,, P-2] 

Callender’s Cable & Constructior K 

Co., Lid.,; B-14. 
Canbosco Scientific Co., I-8. Kearney Corp., James R., B-11 
Cas Products Corp., L-40 Kingston Products Corp., U-3 
Chart Automatic Starter, Inc Klangfilm G.m.b.H., W-11. 

N Knapp-Monarch Co., L-25. 
Chica Electric Mfg. Co., L-12. Kolorama Labs., Inc., R-2 
Chicago Flexible Shaft Co., L-11 
Cincinnati Time Recorder Co., L 

L-34. 

] land Co-operative Stove Cc : ‘ : P 
( Tae ( operative Stove ( . Landis & Gyr, AG. B68: B49. 
ee eee Televisi Leece-Neville Co., A-5. 
( 7. ax Radio & elevision Co., Leeds & Northrup Co., E-104, F-8, 

a 90 ; F-9, 

Th v7 S 92 : x “ 2 s 
Collins Radio Co., H-23. . Line Material Co., U-9, U-4 
Columbia Phonograph Co., H-42. Lipman Patents Corp., K-11 
Communication Patents, Inc., E-82. Lydon-Bricher Mfg Co L-38 
Compagnie Generale De Telegra Parca < ana re 

phie Sans Fil, E-21 
Connecticut Telephone & Electric M 

Corp., N-10 i 

. ; . Magn ivox Co D 16 

] r-Heating ¢ Oo ee , 

( oe Car-Heating Co., Inc., Magnetic Analysis Corp., F-12. 

. +23 . 1 . Malleable Iron Range Co., L-6 
Consolidated Gas, Electric Light & ae a > ae — ee 

Power Co., E:9. Malloy & Co., Inc., P. R., R-4, 
Crouse-Hinds Cc U7-29 Mallory Research Co., N-5 : 
Cutler ctiamiaes [ Bois Marks & Co. Gesellschaft mit 
re ree 7 beschrankter Haftung, I-1. 

D Master Electric Co., U-41. 


McAuley Mfg. Co., J. E., Q-4. 
McGraw Electric Co., L-20 

Mills Novelty Co., T-3 
Minneapolis-Honeywell Regulator 


Det Norske Aktieselskab for Elek 
trokemisk Industri, R-23. 

Detroit Lubricator Co., D-5, E-42. Co E-57 E-8j 

Dubilier Condenser Corp., D-10. Monowatt Electric Corp., 1 

DuMont Labs., Inc., Allen B., Mosler Safe Co., E-24._ 

G-5. ie ‘ 


duPont de Nemours & Co., E. I., 


R-3, N 
E National Battery Co., C-2 
a ; National Electric Products Corp., 

Eclipse Aviation ( orp., A ti: | 71. U36. ec Cc I 1 I 

N-16, X-3, X-5. National Electric Screen Co., L-14. 
F j National Products, Inc., D-11. 
Klectric Auto-Lite Co., 1-9. National Technical Labs., F-15. 
Electric & Musical Industries, Ltd., National Union Radio Corp., H-22. 
H-35, H-41, W-10 News Projection Corp., M-l. 


dison, Inc., Thomas A., J-11. 


Electric Steam Sterilizing Co., New York Central Railroad Co., 
K >, K-4. O.27. 

“—e Storage Battery Co., C-5, Norma Electric Corp., J-19. 

ees : ; : Norris Painting Machinery Corp., 

Electric Vacuum Cleaner Co., L-28 a: ; : 

Engineering Laboratories, Inc., 


Lf. O 
F 


Fabbrica Italiana Magneti Marelli 
Societa’ Anomina, H-38 

Farnsworth Television, Inc., G 
G-4, G-14, G-30, G-31. 

Fillor Famous Facial Corp., S-16 


Beg 
Frederics, Inc E., S-14 


Oakes Products Corp., N-22. 

Ohio Brass Co., B-15, O-30, O-31 

Okonite-Callender Cable Co., B-13. 

One Minute Washer Co., L-51. 

Otis Elevator Co., E-35, E-36 
E-74, E-75. 


P 


G Patentaltiebolaget Ambia, F | 
Perfex Corp., D-23, D-24, D 


Philips’ Gloeilampenfabrieken, N. 


Galvin Mfg. Corp., H-45 D-26, D-27, D-28. 

General ( onti Is Co., I-5, I-6, I-7 Permutit Co., E-40. 

General Electric Co., A-2, A-4 Petroleum Rectifying Co. of Calif., 
B-18, B D-4, E-13, E-14, R-10. 
E-15, E-16, E-17, E-18, E-38, Philadelphia Storage Battery Co., 
E-39, E E-54, I E-80, 34, 
E-90, E-100, E-101, F-3, F-5, Philco Radio & Television Corp., 
F-2 I-4, 1-10, J-5, J-6, J-12, 33. 
T 32 ei 
U-6, U.- 5, é 4, V., D-15. 
25, 1 -26. : : Poor & Co., O-33. 

General Electric Co., E-99. Porcelier Mfg. Co., L-16. 

General Motors Corp , B-l E-70 


Porsellanfabrik Kahla, U-3 
Poulsen & Co., Louis, J-28 
Prima Manufacturing Co., U-49. 
Proctor & Schwartz, Inc., L-39. 


J-39, N-21, R-8, S-5, U-42. 
General Railway Signal Co., I-2 

O-1 QO-2, QO-3, 0-4, O-5, 0-6, 

0-10, O-11, O-12, O-39, P-2. 








General Shaver Corp., S-19 
General Time Instruments Corp., R 
L-49 Radioaktiengesellschaft D.  S. 
Loewe, H-44. 
H Radio Cerp. of Amer., E-1, E-10, 
£-27, E-28, E-30, E-76, E-78, 
Hammond, Jr., John Hays, W-5. E-96, E-98, F-28, G-9, G-13 
Hazeltine Corp., E-48, E-93, H-37. G-15, G-25, G-26, H-3, H-6, H-9 
Hoover Co., L-7, L-8, L-10, L-21, H-10, H-13, H-14, H-15, H-21, 
L-22, L-23, L-24, L-35. H-24, H-25, H-26, H-30, H-36, 
Hygrade Sylvania Corp., G-18, H-39, H-40, N-6, Q-1, Q-2, Q-3, 
G-19, J-13. 0-5, W-1, W-13, W-14, W-15, 
W-16, W-33. 
| Radio Patents Corp., E-34, H-19. 
Railroad Accessories Corp., B-16. 
International fusiness Machines Ranco, Inc., K-10, U-46. 
Corp., E-23, M-3, M-4, M-5. Rayolite Rifle Range Co., T-4. 
International Standard Electric Reece Button Hole Machine Co., 
Corp., B-13 U-2. 
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Janette 


MOTORIZED SPEED REDUCERS 


A PRECISION BUILT LINE OF 
16 DIFFERENT TYPES 
OF MOTORIZED SPEED REDUCERS, 


; TO 71 H. P. 


Illustrating a special unit built for use 
with combustion control apparatus. 


The diversity of the Janette custom built line of 
motorized speed reducers enables us to supply a 
machine for almost any purpose. Let our engineers 
help in selecting the right type for your application. 


ROTARY CONVERTERS - BLOWER babii LS - MOTOR GENERATORS 
Janette Manufacturing Comparur 
556-558 West Monroe Street Chicago, Ill. U.S.A. 


BOSTON - NEW YORK- PHILADELPHIA - CLEVELAND - MILWAUKEE - LOS ANGELES 
DETROIT - SEATTLE 





_ “ “ ~ 4 y ™ 
SOLDERLESS LUG 
NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. NO set-screw contact ... NO flattening or 
separating of wires . .. NO limitation to one size 
wire ... NO shearing effect whatsoever ... NO 
special tools required to make connection . . . NO 
need for you to search any longer for the PERFECT 
solderless connector—WE HAVE IT! 


Address Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd. 








Send for samples and prices. 








MSGILL ‘ 


For individual control of 
lights, and fractional h. p. 
motors. Complete range, 3 to 
10 amps. Off-and-on. 2- 
circuit. 3-way. Multiple and 
special circuits. All with 
universal retrieving lever. 
Also special switches. 


Write for Catalog 


MSGILL MANUFACTURING CO. 


300 Indiana Avenue, VALPARAISO, INDIANA 


JANUARY, 1938 





Cincinnati, O. 
| 





| 
| 


} 








STANDARDIZED FRACTIONAL HORSEPOWER 


V-BELT DRIVES 


* Catalog No. 115-B tabulates Dayton’s STANDARD- 
IZED V-Belts and Pulleys for any fractional horsepower 





—any speed ratio—any center distance. These drives 
simplify engineering ... reduce manufacturing expense 
... eliminate replacement troubles. 

The exclusive, patented construction of Dayton V-Belts 
gives them greater flexibility, smoothness, quietness, 
and durability. They bend without strain and distortion. 
They stand up in the pulley grooves and run true. They 
don’t stretch, squash, or slip. 

It will pay you to get all the facts about Daytons. 
Whether for Fractional or 1,000 H.P., there is a Dayton 
V-Belt Drive for the job. A request will bring you com- 
plete information. Mail coupon or wire us at once. 


THE DAYTON RUBBER MFG. CO., DAYTON, OHIO 


World’s Largest Manufacturers of V-Belts 
Complete Stocks for Immediate Shipment 


Also Manufacturers of Dayton Fan Belts, Dayton Red Tube Radiator 
Hose, and the famous Dayton Thorobred Tires and Tubes 


THE DAYTON RUBBER MANUFACTURING CO., 
Dayton, Ohio. 


Send new Catalog No. 115-B on Dayton Fractional Horsepower 
V-Belt Drives. 
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Just this .. . there'll b2 no headaches 
and no hitches in your 1938 production 
schedule with TURBO OIL TUBING and 
TURBO SATURATED SLEEVING. Since 
1920, Turbo has been the standard by which 
all insulating materials are judged: 


No other insulating materials of 
their kind offer like advantages! 


Tough—flexible—flame resistant—oil—acid 
and moisture proof! THOROUGHLY 
IMPREGNATED INSIDE and OUT... 


Absolutely free from inside obstructions! 





WRITE DEPARTMENT 101 
FOR STANDARD FULL LENGTH SAMPLES 
Catalog On Complete Line of Turbo Products 


Brand ships every order, regardless 
of quantities on the day received. 


WILLIAM BRAND & COMPANY 


268 FOURTH AVE.. NEW YORK. N. Y: 
217 N. DESPLAINES ST., CHICAGO, ILL. 





Other Turbo Products 


VARNISHED CAMBRIC VARNISHED PAPER 
VARNISHED SILK - BUILT-UP MICA PLATE 
MICA CONDENSER FILMS BLOCK MICA 
100 
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Research Corp., R-11 Union Switch & Signal Co., ©-8, 
Richardson Co., C-9 O-9, QO-16, O-17, O-20, O-21, 
Riley Stoker Corp 1-11 O-22, O-23, O-24, O-32, O-37, 
Roller-Smith Co., U 7 O-41 
Ronag A.-G., Q-13 United Pressed Products Co., 
Royal S\ witchbo ard Co., B-2 W-27 
Rudolph Wurlitzer Mfg. Co., Q-15 Universal Stamping & Mfg. 
0.9 
S University Patents, Inc., F-16 
Safety Car Heating & Lighting 
Co: cS. 0-29 Vv 
Samson United Corp., L-41 Vereinigte Deutsche Metallwere 
Sangamo Electric Co., F-20 Aktiengesellschaft, C-6 
Scovill Mfg. Co., U-13, U-14 
Siemens Bros. & Co., W-25, W-38 W 
Siemens & Halske Aktiengesell 
schaft, E-87, W-37, W-40 Wahl Clipper Corp., U-35 
Signal Engineering & Mfg. Co., Wanderer-Werke vor, Winklhote 
P-12 & Jaenicke Akt. Ges., M-6. 
Signay shone Corp. of Amer., W-30 Ward Products Corp., N-28. 
Silex Co., L-3, E55; Warren Telechron Co., L-46, L-47 
Siriam L amp Co.,. 3-9. Western Electric Co., B-3, E-2 
Smith Corp. A. O., R-20. E-47, F-14, M-10, W-21 
Societe Auxiliaire D’etudes Elec- Western Union Telegraph Co., 
trotechniques, O-14. B-17. 
Speedway Mfg. Co., I-15. Westinghouse Air Brake Co., D-12, 
Sperry Products, Inc., O-34, O-35. E-52. 
Square D Co., U-3. Westinghouse Electric Elevator 
States Batteries, Ltd., C-3 Co., E-92, P-19 
Stromberg Electric Co., E-7, E-8, Westinghouse Electric & Mfg. Co., 
E-32 D-20, D-21, D-22, E-77, E-94, 
Sturtevant Co., B. F., E-88, E-89 E-95, E-97, F-27, G-17, G-27, 
Sulzer Freres Societe \nonyme, G-28, I-13, L-42 L-43, L-44, 
O-19. 0-38, O-39, S-6, U-37, U-43, 
Super Sensitive Controls Corp., U-44, U-45. 
E-20 Westinghouse X-Ray Co., Inc., S-4 
Weston Electrical Instrument 
T Corp., F-23. 
felefunken Gesellschaft fur Draht pas rn Storage Battery Co., C-10, 
mage Telegraphie, E-11, E-50, Winckler Engineer’ng Labs., Inc., 
E-73, G-7, G-10, G-11, G-21, 134 
H-1, H-4, H-5, H-7, H-17, W-9, Re 
W.-1 : W 24. W 31. W-32 ie Radio, Ine., W ) 
‘ oa ; ‘ Sa iremold Co., J-14 
Thomas Electric Co., E-33. . 
Trico Fuse Mfg. Co., U-17 
[Trumbull Electric Mfg. Co., R-18, Xx 
R-19, U-10, U-11, U-12 X-Ray Shoe Fitter, Inc., S-12 
U y 
Underwood Elliott Fisher Co., M-7 Yale & Towne Mfg. Co., E-102 
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“SPRING WASHERS 


Yes, and in any material, too. 
Here are only a few of the thou- 
sands of different small stamp- 
ings, wire shapes, washers, and 
springs Hubbard has manufac- 
tured for endless purposes—each 
doing a definite job well. 


Hubbard facilities, modern 
plant and years of experience can 
work out and make the part you 


oni. EXPANSION PLUGS 


M. 0. HUBBARD. Pres P. M. HUBBARD J. A. HUBBARD, Secv. 


M-.D-.Hubbard Spring Company 


620 CENTRAL AVE., PONTIAC, MICH. 
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Molded of IVORY PLASKON, 


this case lends added charm to Westclox's ‘‘Ben Franklin" 
Electric Clock. Its soft, lustrous finish harmonizes perfectly 
with the gold dial, hands and trim. 


It gives it ‘‘eye-appeal'’,—that powerful sales-building 
force. 








Perhaps your product, through the use of molded plas- 
tics, may find a larger and more profitable market. Our 
merchandising and design department will work with you 
toward that end. 


CHICAGO MOLDED PRODUCTS CORP. 


2144 Walnut Street Chicago, Ill. 


IMPROVED LIGHT 
- « IMPROVED PROFITS 


UNI-FOCAL LOCALITE Spots High 
Intensity Light Directly on Working Area 


Engineered particularly for intense illumination of close, 
accurate work, the modern Uni-Focal Localite increases the 
“seeing” efficiency of the worker by 50% and more. The 
Fostoria Supporting Arm permits instant adjustment of 
light direction exactly as wanted. Hundreds of industrial 
concerns are enthusiastic Localite users. Greater output, 
reduced spoilage, fewer accidents, lower costs and in- 
creased profits quickly follow Uni-Focal installations. The 
cost is surprisingly low. A complete variety of Fostoria 
Localite models is available for specific industrial lighting 
needs. Write, now, for full particulars. 


DESCRIPTIVE BROCHURE THE FOSTORIA PRESSED 
FREE eee STEEL CORP., FOSTORIA, O. 


book of localized lighting. 





Our New- 
RHEOSTAT 
CONSTRUCTION 


which has been so widely 
accepted now includes a 
300 watt size. 


























E1-101 Encased Motor 





















This exclusive design embodies: 


. Porcelain-vitreous enamel 


construction. 


. Completely enclosed con- 


tact system with spiral 
connector, resulting in 
but one wiping member. 


. Circuit elements insulated 


from all other metal parts. 


. Ruggedly constructed for 


dependability and long 
life. 
® 


May we send you literature on 
our Rheostats and Resistors? 


HARDWICK, HINDLE ® Inc. 


140 PENNINGTON ST.—NEWARK, N.J. 


Unconditionally solving all 
fractional power problems! 


Wi This line of shaded pole induc- 
tion motors was produced to satisfy 
a need among manufacturers de- 
manding low application cost. 
Absolute quietness of operation, 
and a long, durable life are guar- 
anteed no matter what method of 
application is adapted. 

hese motors are being used in 
hundreds of machines and appli- 
ances, and the high standards of 
materials and workmanship with 
which they are constructed, assure 
at all times dependable performance. 

You will find the entire line fully 
covered in bulletin No. 37. Send 
for it today. 


F. A. SMITH 
CORP. 


Rochester, New York 
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VITO) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


INSA-LUTE No. 
ADHESIVE CEMENT |_* 


The adhesive of a thousand uses... acid proof, fire 
proof oil proof. Resists electricity . . . conducts 
heat Sticks to metal, glass, oe etc. 

2 


SAUEREISEN CEMENTS Co. 
Mfrs. of INSA-LUTE, Technical & Indus trial Cements...Compounds 
32 Sharpsburg St., Pittsburgh, Pa. 


R INSULATING BEADS 
BALL & SOCKET TYPE 


MADE OF 


LAVOLAIN 


a 
Write for Samples 
and Prices 





STAR PORCELAIN CO., Trenton, N. J. 


For New 
MATERIALS, PARTS 


& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 46-49 








For further information con- 
cerning products listed in 


the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 120 and 121 











ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 


ALLOYS, _Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.”’ 





ALLOYS, Permanent Magnet. See Mag- 
nets. 


ALLOYS, Resistance 

Driver Cc Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

Jellif?f Mfg. Corp., C. O., Southport, Conn. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 


AMMETERS. See Instruments. 








ANODES 

du Pont de Nemours & Co., Ir E. I., Wilmington, 
Del *“‘Cadalyte,’” ‘‘Zin-o- lyte.” 

Seymour Mfg. Co 49 Franklin, Seymour, Conn. 


or CABLE Strip 


me Steel e a Archer Ave., Chicago, Ill 
Ree ebling’s Sons Co., John A., Trenton, N. J. 


ATTENUATORS. See Resistors, Radio 
Control. 


BARRELS, es 
u Pont de Nemours & Co., E. I., Wilmington, 


one Insulating 


Dunn, Struthers, 134 N. Juniper, Philadelphia, 
a : h Sr re 

Ts ., 233 Broadway, New York, N. Y. 

St ( Trenton, N. J **Lavolain.’”’ 


zaboratories, Inc., 6619 Hamilton Ave., 





nee ee. and Roller 
( of America, 519 Harrisburg Ave., Lan- 

aster Pa, 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

New Departure, Division General Motors Corp., Bris- 
tol Conn 

Norma- Hoffmann searings Corp., Stamford, Conn. 
GreaSeal.’’ 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
lelphia, Pa. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite: Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
3unting Brass & Bronze Co., Toledo, O. 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BEARINGS & BUSHINGS, Graphite 
tunting Brass & Bronze Co., Toledo, O. 

Randall Graphite Products Corp., Dept. 1115, 609 W. 
Lake, Chicago, Tl. 


BEARINGS & BUSHINGS, Non-Metallic 

Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Oilless earings Co., 12 E. Johnson, German- 
town, Philadelphia, Pa 

Richardson Co., Melrose Park (Chicago), Tl. ‘‘Insu- 
rok.”” 

Waterbury Button Co., 30 River, Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BELLOWS 
Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 


BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, O. 


BELTS, Steel Conveying 
Acme Steel Co., 2852 Archer Ave., Chicago, III. 


BERYLLIUM COPPER. See Copper, 
Beryllium. 


one Fan 
Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co.. Waterville, Conn 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 
tyerson & Son, Inc., Jos. T., Chicago, I. 


BOXES AND CARTONS 
Gaylord Container Corp.. Dept. 401, St. Loufs, Mo. 








Hinde & Dauch Paper Co., 325 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 

American Nickeloid Co., 12 N. Second, Peru, IT 
(Prefinishe 1 Brass Sheets) 

Ryers n & Son, Inc., Jos. T., Chicago, Tl. 





Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Rolling Mills, Inc., 600 Watertown Ave., 
Waterbury, Conn. 


BRONZE BARS, Solid & Cored 


Bunting Brass & Bronze Co., Toledo, O. 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Il 

General Electric Co., Schenectady, N. Y 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. ‘‘Pyramid 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


BUSHINGS, Bronze. See Bearings and 
Bushings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. & Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
N. Y. ‘‘Super Service.’’ 

General Elec. Co., Schenectady, N. Y. “Glyptal’’ 
**Versatol.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 

Boston Insulated Wire & Cable Co., Dorchester, Mass, 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 


CABLE, Motor Lead, Asbestos Insulated 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Roekbestos Products Corp., 723 Nicoll, New Haven, 
Conn. 


CADMIUM PLATING 
du Pont de Nemours & Co., E. I., Wilmington, Del. 
**Cadalyte.’’ 


CAMBRIC & CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 


CASTINGS, Die 

Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.’’ 


CELLULOSE ACETATE COMPOUNDS. 
See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave,, Syca- 
more, Ill. 

Mica Insulator Co., 200 Varick. New York, N. Y. 

Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. 

Electronic Mechanics, Inc., 201 E, 12th, New York, 
i.” tw 


Isolantite, Inc., 233 Broadway, New York, N. Y. 
Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa, 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec, & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. ‘’De-ion.’’ 


CLIPS AND MOUNTINGS, Fuse 
Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ml, 


ELECTRICAL MANUFACTURING 
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STAGE TRACK OF WILMINGTON FIBRE 


And now—it's stage track of WILMINGTON HARD VUL 
CANIZED FIBRE. a base of fibre fitted under revolving 


stages... It's a roacael illustration of the toughness of this 





material and the nite wear it will rahe route were iT 


grinding around on it cant groove or eters ie 








You, too, can use endurance like this in parts vette eT 
Particularly, since this toughness is combined with attractive 


appearance PYITG| properties of pertect insulation against current, 





heat, shock, noise and vibration. Thousands of parts can be, and 


are, made from it... And, you if Pelee) bY save money, too! 


WILMINGTON FIBRE can be fabricated easily and 


usually Pama economically MPT MO LCS men Cae 





Send us a sketch or blueprint and we'll tell you etalk 


OSS DS Raa your parts. No obligation SU TY rate 


WILMINGTON FIBRE SPECIALTY COMPANY 


MANUFACTURERS OF GENUINE VULCANIZED FIBRE | 
WILMINGTON, DELAWARE 


Rosalind Russell behind the scenes of “Live, Love and Learn,” an M.-G.-M. Production 






















Thanks to... 
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} 
n. i ; ; 
| Armatures burnt out in southwestern city. 
| - . . 
. Replacements ordered from East. Delivered 
next morning by AIR EXPRESS—at low cost, 
.- high economy. Plant saved thousands of dol- 
lars and got wide-spread publicity. Use Air 
h, t 2 


Express for shipping anything, it discounts de- 
lay and builds up business. Nation-wide day 


and night service. Also to Canada, Latin- 





America, Honolulu and the Far East. For 





-EF FICIENT PLANNING FOR GREATEST ECONOMY 
















kk, service, rates and arrangements, phone 
‘ Controlled quality from steel to finished part is anv RAILWAY EXPRESS office. and 
th, Barnes’ answer to the day's demand for production and casas . ‘ caidas son °° 

J - ‘ ¢ Ss s 
e. j still more production. A modern steel mill owned and say AIR EXPRESS Division. 

P | ; ‘ 

} operated by Barnes is capable of producing stock for almost 

any requirement, every day, Large amounts are always on 

| kkeand for quick conversion into the kind of spring you need, 

) _ T a j “ 

(The Wallace Barnes Company . sristoL, connecticut 

DIVISION OF ASSOCIATED SPRING CORPORATION 
Z SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 
im ae a 
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COILS 


Universal — Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. |. 


(fl Cet 


a MAGNET 

SOLENOID 
Electrical Coil Winding Co. Est. 

2731 Saunders St., Camden, N. J. 1924 



























WAX & 
OIL TYPE 
PAPER 
r Power Factor Correctors. 
Capacitor Motor Types. 


Radio and Electrical Types in 
all designs. 


.0001 Mfd. to 500 KVA up 
to 6600 V. AC—25000 V. 
DC. 


JOHN E. FAST & CO. 


3121 NO.CRAWFORD AVE.,CHICAGO 





PRESSURE REGULATOR 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditiening, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Fificient Compact 
Low-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 













verlads 


Type IA for small ra- 
chines. Noiseless. Re- 
quires no lubricaticn. 
Low cost. "to 2%’ 
bores Write for test 
sample. 
















Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbur Button Cé 0 River, Waterbury, Conn 


CLOTH, Insulating 


Acme Wire ¢ New Haven, Conn 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electric Co., Section Q-8191 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago l 


Irvington Varnish & Insulator Co., Irvington, N. J. 
**Irv-O-Slot.’’ 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Armatite,’’ ‘‘Micanite,’’ ‘‘Empire.’’ 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


COIL (Coils) 
Armature and Field See Coils 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils 
Impregnators Vacuum. See Ovens, Industrial. 
Induction. See Coils. 


Radio Frequency. See Coils. Radio Frequency. 
Resistance. See Units and Elements 
Solenoid See Coils 
Winders and Spreaders See Winding Machines 
Coil. -,°= 
COILS 
Acme Wire ¢ New Haven, Conn. 
Americar tic Electric Sales Co., 1019 W. Van 


Buren, C ; 5 
American Enameled Magnet Wire Co., Port Huron, 
Mich. 





Coils, Ir 229 Chapman. Providence, R. I. 

Davis & CX Inc., Dean W 549 W. Fulton, Chicago 
Il 

Electrical Coil Winding Co., 2731 Saunders, Camden 
N. J 

General Electric Co., Schenectady, N. Y. 


Roebling’s Sons Co., John A., Trenton, N. J. 
COILS, Radio Frequency 


Electronic Mechanics, Inc., 201 E. 12th, New York, 
nm. = 


COMMUTATOR STONES & GRINDERS. 


(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, I 

COMMUTATORS 

Homer Commutator Corp 1748 Hough Ave Cleve 
land, O. 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., 70 Washington, Brooklyn, N. Y 

3. L. Elec. Mfg. Cc Dept. A., St. Louis, Mo. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd. So 
Plainfield, N. J 

Fast & Cx John E., 3121 N. Crawford Ave., Chicago, 
I 

General Electric C Schenectady, N. Y. 


CONDENSERS, Fixed 


Acme Wire ¢ New Haven, Conn. 

Aerovox Cory 70 Washington, Brooklyn, N. Y. 

Cornell-Dub r Corp., 1008 Hamilton Blvd., So 
Plainfield, N J 

Fast & Co., John E., 3121 N, Crawford Ave., Chicago, 
I 

Muter C 1255 S, Michigan Ave., Chicago, Il. 

CONNECTORS, Wire 

Alden Products ¢ Dept. EM7 trocktor Mass 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Recker Brothers Carbon (¢ 3150 S 2nd Ave 
Cicere il 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O 


Ohio Carbon Co., 12508 Berea Rd., Cleveland. O 
Superior Carbon Products, Ine., 9115 George Ave., 
Cleveland, O. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, W's. 
Arrow-Hart & Hegeman Elee. Co., Hartford, Conn 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. 
General Electric Co., Schenectady, N. Y. 
Ward Leonard Elec. Co., 34 South. Mt. Vernon, N. Y. 
vane Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
>a. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc,, Dept. G, 1731 Belmont Ave., 
Chicago, Il 

United Cinephone Corp., 43-37 33rd, Long Island 
City, N Ri 

Weston Elec Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N, J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS and Valves, Temperature 


See als tegulators. Temperature: Thermostats.) 
Allen-Bradley Cc 1309 S. First, Milwaukee, Wis 
\rrow-Hart & Hegeman Elec. (o., Hartford, Conn. 
Barber-Colman Co Rockford, Til. 


Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (a Div. of Minneapolis-Honeywell Regulator 
Co.). 

General Elec. Schenectady, N. Y 

General Sales & Products Corp., 45 Mohawk, Cohoes, 
N. FE. 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp 4201 Belmont Ave., Chicago. TI. 

Westinghouse Elec. & Mfg. Co 7-N, E. Pittsburgh, 
Pa 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotary. See Motor Gen- 


erators. 


COPPER, Beryllium 


Beryllium Corp. of Pennsylvania, Reading, Pa. 


CORD, Flexible. Heater, Lamp, Radio 
and Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
American Enameled Magnet Wire Co., Port Huron, 
Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Braiding Mills, Chicago Heights, Il. 
Driver-Harris Co., Harrison, N. J. 
Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Y-9812, Appliance and 
Merchandise Dept., Bridgeport, Conn. “‘Deltabes- 
ton,’” ‘‘Salamander.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Rockbestos Products Corp., 723 Nicoll, New Haven, 
Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORES, Resistor and Resistance Coil 

Colonial Insulator Co., Akron, O 

General Electric Co., Schenectady, N. Y. 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., Trenton, N. J 
‘*Lavolain 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


COUNTING DEVICES. See Controls, 
Electronic; Stroboscopes; Tachometers. 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Il 

Cullman Wheel Co., 1328 Altgeld, Chieago, Tl. 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
eago, Ill. 


COUPLINGS, Insulated 
Continental-Diamond Fibre CC Newark Del Ce 
lecon.”’ 


**Thermolain,”’ 


CRANES AND HOISTS 


Robbins & Myers, Inc., Springfield, O. 


CUPS, Oil & Grease 

Gits Bros. Mfg. Ce 1840 S. Kilbourn Ave Chi 
cago, Ill 

Speedway Mfg. (C« 1828 S. 52nd Ave., Cicerc Ill 

Trico Fuse Mfg. Co Milwaukee, Wis 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago, 
Ill. 

Richardson Co., Melrose Park (Chicago), Tl. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Waterbury Button Co., 30 River, Waterbury, Conn 


DRAFTING MATERIALS. See Equip- 
ment, Drafting Room. 


DRAWING MATERIALS. See Materials, 
Drawing. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, O. 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. 


ELECTRONIC CONTROLS. 
trols, Electronic. 


See Con- 


ELECTROPLATING EQUIPMENT 
— de Nemours & Co., Inc., E. I., Wilmington, 
el. 


ELECTRICAL MANUFACTURING 
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To you production chiefs, 
who are annoyed by familiar 
shouts of “great quality, 
super - something - or- other, 
and lowest price on earth’, 
we address this message. 
Lincoln Fibre is not the 
greatest manufacturer of the 
least expensive fibre, nor do 
we fabricate the best parts. 


ever, is that our quality, 
workmanship and price are 
on an equal basis with that 
of any other manufacturer 
Sheets, Rods, Tubes of fibre parts and materials. 
These factors, together with 
the conscientious effort that 
: ’ ’ is embodied in every job we 
and Special Shapes do, should urge you to write 
for samples and quotations. 


eae PRODUCTS What we do claim, how- 


Washers, Gaskets, 


NEW LOW COST 
ELECTRIC MOTOR 


SELF-STARTING! REVERSIBLE! 
RUNS AT VARIABLE SPEEDS! 


NO commutator, brushes, reversing switches 

or rheostats. Can be adapted to regulate 
display signs, electric relays, photo electric apparatus, timing de- 
vices, self-winding clocks, many small devices. Alternating cur- 
rent! Precision built, carefully tested for real service. All impor- 
tant parts are cadmium plated to prevent rust or corrosion. Non- 
radio interfering. 


STOPPED, STARTED, REVERSED, speeded up or slowed down 
by manually adjusting segment which locks in any position. Uni- 


form speed, either direction, regardless of fluctuations in voltage 
and frequency. 


Write for literature and prices 


JAMES RESEARCH LABORATORIES 
1120 ADDISON ST. CHICAGO, ILL. 





Tubular lamps 110, T6142, 
T7, T8, also miniature and 
auto bulbs from 3 to 230 
volts. Unusual lamps 
made to specifications. 


Write for quotations 


EASTERN LAMP COMPANY 


782 SO. 18th STREET, NEWARK, NEW JERSEY 








IMMERSION 
UNITS for heating 
water, oil or other 
liquids. 


CARTRIDGE 
UNITS for heating 
machine parts or 
similar purposes. 


RING UNITS for 
clamping to _ the 
object to be heated. 


STRIP HEATERS 
in various lengths 
tor clamping to the 
surface to be heat- 
ed. Can be sup- 
plied curved to 
order. 


FINSTRIPS for use 
in air blast heaters 
and other applica- 
tions for heating 
air or gases. 


TWO WAYS 


TO INCREASE SALES 


if your product uses HEAT — 


Buyers of industrial heat devices as well as 
of domestic appliances in which heat is a 
factor, know that the heart of the product, 
the measure of its life and value, is in the 
heating element itself. “Heated by a 
Chromalox unit” is a phrase that to most 
buyers means assured service. 


It is a phrase that has sales value for your 
product. And it has more than direct sales 
value. Chromalox units in your product cut 
down repair and service costs—cut them 
practically out, really, so far as the heating 
element is concerned. Quite a few manu- 
facturers have learned that with these units 
they can reduce costs materially. Here is 
another way to more profit. 


Besides all this, you back up your product 
with the experienced skill of an engineering 
department which has a virtually perfect 
record of success in its handling of ques- 
tions of electric heat, and its selections of 
the correct unit for each job. This service is 
yours to command. Why not put it to the 
test? A description and pencil sketch of any 
electric heat problem you may have, secures 
this cooperation. 


Get the Chromalox Book of Electric Heat—64 pages of valu- 
able facts. Mail the coupon with your business letterhead 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Boulevard, Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 


Name 


Position 
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Magnetic Valves 


to control electrically 
the flow of 


STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 


56 Beekman St., New York 












FIBRE FABRICATION 


FOR ELECTRICAL MANUFACTURERS. 
FIBRE WASHERS, GASKETS 
OR PARTS. 


OUR LONG EXPERIENCE IN FIBRE FABRI- 
CATION, PLUS OUR EQUIPMENT AND LOW 
OVERHEAD INSURE LOW QUOTATIONS 
AND PRODUCTION ECONOMY FOR YOU. 
Your Inquiry Solicited 


PENN FIBRE & SPECIALTY CO. 


PHILA., PA. 


912 S. FRONT STREET 












INSTRUMENT LITTELFUSES 
for meters, 1/200 amp. up. HI- 
VOLT LITTELFUSES for trans- 
mitters, ete., 1000, 5000, 10,000 
volt ranges; 1/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. WRITE 
AIRCRAFT, AUTO and RADIO FOR 


FUSES; fuse mountings, etc. 
CATALOG 





















mM FRANKLIN 


| AMITEX 






FRANKLIN VULCANIZED FIBRE 
FRANKLIN LAMITEX 


CW VIL ee tee Lue ee} 


ABR 











FRANKLIN FIBRE-LAMITEX CORP. 
190 E. 12th St., 












An electrically-energized product 

can be operated with the least, 

or less than normal operating 
sound, but 


PRODUCTSILENCE 


HAS ITS PRICE 


Read this enlightening article on 
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LITTELFUSE LABS.4252 Lincoln Ave.,Chicago 


EETS — RODS — TUBES — WASHERS 
PECIALISTS IN PUNCHINGS AND 
F ICATED PARTS—ONE OR 
A MILLION PIECES PROMPTLY 
(Also Fiberboard Sheet and Fibertuf Tubes) 


WILMINGTON, DEL. 





ENAMELING MACHINES. See Machines, 


Enameling. 
ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbank Morse & Co., 900 S. Wabash Ave., Chi- 


ago, I 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P, O., Philadelphia, Pa. 

EQUIPMENT, Drafting Room 

Bruning Co., Inc., Chas., 102 Reade. New York, N. Y. 


ESCUTCHEON 


American Emblem Co., Inc., Box No. 116R, Utica, 
Me de 


EXTRACTORS, Oil 
», Leor 


Barrett ¢ J., Box 378, Worcester, Mass, 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn 

Waterbury Button Co., 30 River Waterbury, Conr 

FANS 

Torrington Mfg. Co., Torrington, Conn, 

FELT 

Felters Co., Inc., 210 South, Dept. EM, Boston, Mass 

Western Felt Works, 4029 Ogden Ave., Chicago, IIl. 

FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co. Washington Ave., Waterbury 
Conr 


FIBRE, Vulcanized 
t i Rod, Gasket 


an 





s, Washers, Screw Machine 
ng, Vulcanized Fibre. 
‘o., 1402 Walnut, Wil 





ond Fibre Co., Newark, Del. ‘‘Cod 





ite,”’ **Vulcoid. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del, 

Insulation Manufacturers Corp., 565 W. Washington 
lvd., Chicago, Tl. 

Lincolr Fibre & Specialty Co., Newport, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Not." 


**Peerless,’’ 


Penn Fibre & 









912 S. Front, Philadel- 





phia, Pa 5 

Simplex Mfg. (Gaskets & Wash 
ers.) 

Taylor Fibre Co., Norristown, Pa 





Wilmir n Fibre Specialty Co., Wilmington, Del. 
‘Fyber oe “Or moid.’’ 


FIBRE, Phenol. See Plastics. 


FINISHES 
(Paints, Lacqu 

Aluminum Company of America, 2179 Gulf Bldg., 
Pittsburgh, Pa 

Maas & Waldstein Co., Newark, N. J 

Roxalin Flexible Lacquer Co., Inc., Box 581, Eliza 
beth, N. J 

Sherwin-Williams Co., Cleveland, O. 






ers, Enamels.) 





FLEXIBLE LEADS & WIRING HAR- 
NESSES 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Gavitt Mfg. Ce Ine., Dept K, Brookfield, Mass 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 


FUSES, Enclosed 

General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

— Laboratories, 4252 Lincoln Ave., Chicago, 


FUSES, Potential 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill Surge Protectors.) 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago 


GASKETS. See Fibre, Vulcanized. 
GEARS 


Gear Speci 


AND PINIONS, Metal 
altic Ine 2650 W. Medill Ave Chicage 


GEARS AND PINIONS, Non-Metallic 


Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 


Continental-Diamond Fibre Co., Newark, Del. 
Franklir Fibre Lamitex Corp., 190 E,..12th, Wilming 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicag 


‘o., Schenectady, N,. Y. 
‘extoil,’’ ‘“Textolite.’’ 

ized Fibre Co., Wilmington, Del. 
) elrose Park (Chicago), Il. 

‘o., Norristown, Pa. 





Wilmin 
Ohn 





1 Fibre Specialty Co., Wilmington, Del., 


GEAR STOCK, Laminated. See Gears & 
Pinions, Non-Metallic. 


GENERATORS. See Plating Generators; 
also Motor-Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings 
& Bushings, Graphite. 


HAMMERS, Rawhide. See Mallets. 


HANGERS, Ball and Roller Bearing 
S. K. F, Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Ammeter - Volt - Ohm- 
meter 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Phila., Pa 

Triplett Elecl. Instrument Co., 311 Harmon Ave., 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


INSTRUMENTS, Laboratory Standard 
American Transformer Co., 178 Emmett, Newark, N. J. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Tl, 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 

Triplett Elecl. Instrument Co., 311 Harmon Ave., 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Ps; 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 





INSTRUMENTS, Pocket 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J 


INSTRUMENTS, Portable and Switch- 
board 

American Transformer Co., 178 Emmett, Newark, N. J. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Ill. 
(Oscillographs. ) 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. (Os- 
cillographs. ) 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Triplett Elecl. Instrument Co., 311 Harmon Ave., 
Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.”’ 


INSTRUMENTS, Resistance Bridge 

General Radio Co., 30 State, Cambridge, Mass. 

Shalleross Mfg. Co., Collingdale, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition, See Plastics, 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Ceramics. 

Mica. See Mica. 

Molded. See Plastics. 

Paper See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O, 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch, Inc., Dayton, O. 
Waterbury Button Co., 30 River, Waterbury, Conn. 


LACQUERS. See Finishes. 


LAMINATED PLASTICS. See Plastics. 
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For leading makers of electrical and 
communications equipment throughout 
the world... 






. . . IRC has supplied resistors of more 
different types and shapes, for a wider 
variety of applications than any other 
manufacturer. 


Naturally then, IRC Resistors backed 
with IRC engineering service, pave the 
way for an efficient, economical solu- 
tion of practically every resistance 
problem. Write for the Industrial 
Resistor Catalog. Sample resistors to 
your specifications gladly submitted. 


((R)O)RESISTORS 


INTERNATIONAL RESISTANCE COMPANY 
G05) NORTH BROAD STREET. PHILADELPHIA. PA 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


K &H SOLDERLESS TERMINAL LUGS 


AND CONNECTORS FOR ALL PURPOSES 
» WRITE FOR CATALOG « 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. 


E.M.C. MOTORS 


With or Without Gear Reducers 
Made in All Voltages—A. C., D. C., Universal 


Are Competitively Priced 


And are ideally suited for projectors, dispensing 
devices, heat controls, advertising displays, mixers, 
small pumps, motor testers, and all similar 
applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
tion Sheet will enable us to make constructive 
recommendations for your job. 


al lala ati mela Le 
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ELECTRIC MOTOR CORP., Racine, Wis. | 


ABSOLUTE 
IMPARTIALITY 


rd for obtaining 


That is the keywo 
ut your product. 


fundamental facts abo 


@ Electrical Testing Laboratories is an 
organization which develops impartial 
FACTS by TEST. It is equipped with 
adequate apparatus and manned by a 
highly-trained personnel, which has 
had many years of testing experience 
covering a wide variety of products. 


E. T. L. makes no attempt to prove 
theories. It conducts tests. The prod- 
uct is put through the most rigorous of 
inspections. Its good points, and pos- 
sibly its defects, are learned through 
the most grueling of examinations. We 
give you the FACTS, cold, hard 
FACTS . . . sometimes disheartening, 
but always valuable, especially in the 
case of a new product. 


Old products, too, often benefit from 
E. T. L. research, through the uncover- 
ing of new selling points or the securing 
of convincing, impartial support for 
old points. 


& 
Take advantage of the service that 
E. T. L. has to offer. Get impartial, 


unbiased FACTS about your product. 


ELECTRICAL TESTING LABORATORIES 


80th Street and 


East End Avenue 
New York |, a 











ee 


SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
In all voltages up to 250 
Welinvite inquiries from manufacturers: 


wT) ach ee 


lla LAMP WORKS, Inc. 


Established 1911 
LONG ISLAND CITY 


NEW YORK 





DO YOU HAVE 
INSULATION PROBLEMS? 


Let us figure with you using 
Mycalex the superior insulator 


We will supply to your specifications— 
Press Formed or Machined Mycalex pieces 


Many Stock Items! 


ELECTRONIC MECHANICS, INC. 


201 East 12th St., New York City 


PERMANENT iy 7 


e 35 YEARS experience assures 


highest quality and dependability 
. A Trial Will Convince You... 
Suppliers of ALNICO MAGNETS 


THOMAS & SKINNER STEEL PRODUCTS CO. 


1111 East 23rd Street rar ite ae 








SHERMAN SOLDERLESS LUGS 


LOW COST 
PRACTICAL 
STRONG 
SIMPLE—DE- 
PENDABLE | 


Ss a SHER AD 


Patent No. 2015895 


@ Screw can't 
come out. Rig- 
id azsembly 
Nolooseparts. 
No special 
tools requir- 
ed. Grips wire 
at all points 





H. B. SHERMAN?MANUFACTURING CO. 
*"BATTILE.CREEK._ MICHIGAN 





CYCLONE 
DRYER 


CENTRIFUGAL 
MACHINERY 


Research and 
Rad aaa 
Oil Extracting, Wash- 
ing, Drying, Enameling, 
Galvanizing and the 
Hydeway Hydrostatic 
Impregnating Machines. 


hoe 
BARRETT CO. 


WORCESTER, MASS. 
Ten) 





LAMINATION DIES. See Dies & Molds. 
ieenevern: Senate Magnetic 


Thomas & Skinne Steel Products Co., 1111 E. 23ré 
Indians apol Ind 

LAMPS, Miniature 

Eastern I ( S. 18th, Newark, N. J. 

Herzog tur aa ip Works, Inc., Long Island 
City 





LAVA. See Ceramics. 
LEADS, Flexible. See Flexible Leads 


LIGHTING UNITS, Localized 
Fostoria P i el Corp., Fostoria, O. ‘‘Localite.’’ 


LIGHTS, Pilot or Indicator 


General Elec, Vapor Lamp Co., 887 Adams, Hoboken, 


Nw. a 

Herzog Miniature Lamp Works, In Long Island 
City, N. ¥ 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Sundt Engineering Co 4252 Lincoln Ave., Chicago, 
Ill. (Pilot & Ded-Fuse’’ Indicators. ) 


LIMIT SWITCHES. See Switches, Limit 
LUGS, Copper 





Burndy Engineering Co., Inc., 459 E, 133rd, New 
York, N. Y Scrulug.’ 

General Electric Cc Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
Ils Tube & Products Co., Inc., Dept. E.M., 

rs j n Rd Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Patton-MacGuyer Co 17 Virginia Ave., Providence 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool 


eee impregnating 


Barrett © J Box 378, Worcester, Mass, 
MACHINES, _Enameling 

farrett Cc Leon J., Box 378, Worcester, Mass. 
eeNSetavens Do Flexible Shaft 

Haskins C R. G 4657 W. Fulton, Chicago, Ill 
MACHINES, Polishing & Buffing 
Packer Machine Co., Meriden, Conn. 


MACHINES, pheny Developing 

Bruning C Ir é 102 Reade, New York N. Y, 

MACHINES, Riveting 

Chicag Rivet & Machine Co., 1848 S. 54th Ave., 
Cicero P. O., Chicago, Ill. 


MACHINES, Screw-Driving (Power) 


Haskins Co R. G 4657 W. Fulton, Chicago, Il. 
MACHINES, Tapping 
Iluaskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 
MACHINES, Washing 

For Washing Small Parts) 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS. See Alloys, Mag- 


nesium 


MAGNETS, Lifting 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 


Cinaudagraph Corp., Magnet Steel Div., Stamford, 
Conn Nipermag.’’ 


Simonds Saw & Steel Co., Lockport, N. Y. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 

e-tanetong Sadie Rawhide 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Ill 


MATERIALS, Drawing 


truning Co., Ir Chas., 102 Reade, New York, N. Y. 
MATS, Steel, Safety 


Acme Steel C 2852 Archer Ave Chicago, Ill 
MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Pre-finished 


(Coils, Sheet Strips, Wire 
Acme Steel Co., 2852 Archer Ave Chicago, Ill 
American Nickeloid (Cc 12 N Second, Peru Til. 
Nickeloid ““Tirt -Metal.’ 
Thomas Steel Ce Warren, O 


METAL, Thermostatic 

taker & Ci In 54 Austin, Newark, N. J. 

Callite Products Div., Fisler Elec. Corp., 547 - 39th, 
Union City, N. J 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 

General Plate Co.. Div. of Metals and Controls Corp., 
30 Forest, Attleboro, Mass 

Wilson Co., H. A 105 Chestnut, Newark, N. J. 
“Wil 






METERS. See Instruments. 


MICA 

Brand & Co., Wm., 268 Fourth <Ave., New York, 
Be 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica 
bond.’”’ 

General Electric Co., Section M-619, Insulating Ma 
terials Div., Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 
‘‘Micanite,”’ ‘‘Micoid.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26."’ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


MOLDED INSULATION. See Plastics 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J 

Fansteel Metallurgical Corp., North Chicago, Ill. 


MONEL METAL 


Driver-Harris Co., Harrison, N. J. 


MOTOR DRIVE UNITS. See Drives, 
Machine Tool. 


MOTOR-GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn. 
Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 


MOTOR STARTERS. See Controllers, 
Motor 


MOTORIZED SPEED REDUCERS. See 
“Motor Specifications for Designed-in 
Power Applications,’ elsewhere in this 
issue. 


MOTORS 

(See also ‘‘Motor Specifications for Designed-in 
Power Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Alliance, O. 
(Also Radio Tuning Motors.) 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 
Sarber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Tl. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (a Division of "Minneapolis Honeywell Regulator 
Co.). 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. (Also Radio Tuning Motors.) 

Delco Products Division, General Motors Corp., Day 
ton, O. 

Diehl Mfg. Co., Elizabethport, N. J. 

Dumore Company, Dept. 108-A, Racine, Wis 

Electric Motor Corp., Racine, Wis 

Flectric Specialty Co.. 213 South. Stamford. Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill, 

General Electric Co., Schenectady, N. Y. 

Haydon Mfg. Co., Inc., Waterbury, Conn 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Kingston-Conley Elec. Co., North Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, O. 

Robbins & Myers, Inc., Springfield, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rochester, N E 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago 
TH. 

Utah Radio Products Co., Dept. E. M1, Chicago, Ill 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 








NAILS 
Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 


NAME PLATES 
American Emblem Co., Inc., Box No. 116R, Utica, 
mM 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. ‘“‘Adnic.’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave. 
Waterbury, Conn. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 

NUTS, Wing 

Parker-Kalon Corp., Dept. E, 190 Varick, New York 
. ¥. 


aN. 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave Chi 
cago, Ill 

Speedway Mfg. Co.. 1828 8S. 52nd Ave., Cicero, I 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 
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AMERICAN 
EMBLEM CO. 


Box 116-R, Utica, New York 


Sales Offices: 
New York, Chicago, Dayton, Philadelphia, Detroit 









THERE’S 
ECONOMY 

IN 
UNIVERSAL PORCELAIN 


Best materials and careful design and produc- 
tion assure sound pieces, free of internal 
stresses. Always exact to dimensions, it ends 
assembly troubles. 


Orders filled promptly. 


Send specifications or blueprints for quotations. 
Competent engineering or consulting service is 
free. 


Porcelain in Special Colored Glazes. 













THE UNIVERSAL CLAY PRODUCTS CO. 
Sandusky, Ohio 


Chicago Office: 
107 N. Wacker Drive 
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SOLVED WITH 


THREE PROBLEMS 






THIS 


NAME-END PLATE! 


@ Ingenuity was needed and applied with this order. 
The design had to have smartness and distinctiveness 
worthy of the product and its manufacturer. It had to 
allow ample ventilation for the motor, and moreover, 
necessitated a wholly different method of application. 
American Emblem engineers tackled the problem of 
the method of attachment, and an unconditional okay 


from the client was the result. 


Many other leading electrical manufacturers have 
come to us with intricate problems, to be solved in a 
similar manner, and with complete satisfaction. Our 
design department is at your service. Let us create a 


name plate fitting to your product. 


SEND FOR NEW BOOKLET 


Our new 44 page book, showing 
the broad scope of our facilities 
for working in all metals, is now 
ready. A copy will be sent 
you promptly upon request, 





And Now! 


LIGHT UP YOUR PANELS 


Swen 


FRONT ILLUMINATION 





Model 426 with- Model 426, 


outFrontlillum- 


showing Front 
ination. A new 


I aaa Illumination 
highly attractive LIGHTING attachment. This 
four inch square ATTACHMENT} is an_ exclusive 
modernistic de- iS ENTIRELY) Triplett devel- 


sign featuring \ EXTERNAL opment. Fits on 
extra long scale Seat front of case and 


length. Stocked is entirely external 
in all popular ranges. to instrument itself. 
Front illumination Front illumination also 
available in 3’ and available in other 
larger cases. models. 








- 


The Triplett Electrical Instrument Co. 
311 Harmon Dr., Bluffton, Ohio. 


—Please send me more information on Model 426. 
| —I am also interested in .... 2.0... ccc cece cece 
| ae PI Sis ck Bos Ce ccc 










@Perfect Distribution 
of Light 


@Does Not Affect 
Operation of Instru- 
ment 


@Bulb Can Be Re- 
placed in lighting 
attachment without 
opening sealed In- 
strument 


@Heat of Lamp Kept 
Out of Instrument 
and Permits Use of 
Metal Dial 


@Low Cost 


















Triplett manufact- 
ures a complete 
line of electrical 
measuring instru- 
ments embracing 
round, square, rec- 
tangular; molded 
and metal cases 
and twin meters 
for radio, electrical 
and general indus- 
trial applications. 


Rear illumination, 
with the lamp in- 
side the case, also 
can be supplied, 
preferably in the 
smaller size cases. 

















if You Have An 
Electrical Instru- 
ment Problem... 
Write to Triplett 








Le TT meme 


—_ TIO 











BULLS -1I- UNIT 
INDICATING LAMPS 


EOLe = MOUNTING 


ompliete line 


All voltages 


I 
0g ig 





OOOO 


Ideal to 


Mfad. 





Distributed by 


GRAYBAR 
ELECTRIC 
CO. 








Build Lamp Annunciators 


by H. R. KIRKLAND CO. 
Morristown, N. J. 



























CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
B made with the thought con- 
| 


stantly in mind that, above 
all, contact points must 

| THIS 

| Cl if d 


function with unvarying reliabil- 
ity. We make them of platinum, 


iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 
BAKER & CO., INC. 
54 Austin St., Newark, N. J. 

is intended as a facility for 
| the reader, providing a quick, 
| easy, and reliable reference 
| to the sources of materials, 
parts, equipment and finishes 
used in the fabrication of 

| finished products. 
| Always refer to it. Also, 
since each company listed 
| is an advertiser, consult the 
| advertising pages for infor- 
| mation and additional data. 
| Avail yourself of this and 
other information features of 
each issue because they rep- 
resent helpful factors of our 
publishing service to readers 


John A. Campbell! 


Director, Reader Service 


ELECTRICAL 


! MANUFACTURING 


232 Madison Avenue 
NEW YORK, N. Y. 
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OVENS, Industrial and Laboratory 





Annealing, Drying, Temper Drawing, Mold Baking. 
General lectric Co., Schenectady, N. 
Trent C¢ Harold E., 619 N. 54th, Philadelphia, Pa, 
PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
ll (‘‘Kimpak Crepe Wadding.) 


PAINT. See Finishes. 








PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation 
Co., Wm., 268 Fourth Ave., New York, 
Products Co., 1402 Walnut, Wil- 
nd Fibre Co., Newark, Del. 
Inc., Dept. M., Fall River, Mass, 
“‘Nungra.”’ 
mitex Corp., 190 E. 12th, Wilming- 
turers Corp., 565 W. Washington 
Ill. 
& Insulator Co., Irvington, N. J 
ator 200 Varick, New York, N. Y. 
*‘Armatite,’’ ““Armo,”” **Micanite,”’ “‘Duro,’’ 
‘‘Kaygrey 
National Vulcanized Fibre Co Wilmington, Del. 
*‘Campbellite “C-F,”* “Peeriess.”* 
Taylor Fibre € Norristown, Pa 
Westinghouse Ele & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 
West Virginia Pulp & Paper Co., Pulp Products 
Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,”’ 
Densit 
Wilmington Fibre Specialty C Wilmington, Del. 
**Fyberoid.’’ 
PAPER & agg ae: Tracing 
Bruning C , Charles, 102 Reade, New York 
ie 2 
PAPERS, Shipping 
Cromwell Paper ¢ 4801 S. Whipple, Chicago, Il. 
PEGS, Armature 
Insulation Manufacturers Corp., 565 W. Washington 
sivd., Ut go, Il 
Mica Insulat ( 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 
PENCILS, Drawing 
Staedtler, Inc., J. S., 53 Worth, New York, N. Y 


PENDANTS, Socket Chain 


Bead ¢ Mfg. Co., 
PHENOL FIBNE. Plastics. 
PHENOLIC CUMPOUNDS. 
PHOSPHOR BRONZE 


sridgeport, Conn. 


See 


See Plastics. 





Driver-Harris C Harrison, N. J. 

Scovill Mfg. C« 65 Mill, Waterbury, Conn. 

Seymou Co., 49 Franklin, Seymour, Conn. 

Wate ling Mills, Inc 660 Watertown Ave., 


Waterbury Conn. 


PHOTOELECTRIC CELLS —— TUBES 


General Electr Schenectady 


G-M Laborat a Inc., Dept. G, 1731 , Ave., 
Chicag¢ Ill 

United Cinephone Corp., 43-37 33rd, Long Island 
City, mm. = 

Weston Ele Instrument Corp., 582 Frelinghuysen 
Ave Newark, N. J. ‘‘Photronic.’’ 

PILLOW BLOCKS, Ball and _ Roller 
Bearing 

S. K. F. Industries, In Front & Erie Ave., Phila- 
lelphia, Pa 

PILOT LIGHTS. See Lights, Pilot. 

PINIONS. See Gears & Pinions. 

PINS, Cotter 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mict 

oa Laminated or Motded 
See al bing, Laminated Phenolic. 

American ican r Corp., New peeniean. Pa. (Cold 
Mold 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburr i oe 

Bakelite Corp., 247 Park Ave., New York, N. Y¥ 

Chicago Molded Products Corp., 2144 Walnut, Chi- 
cago, Ill 

Consolidated Molded Products Corp., Scranton, Pa. 
**Lacanite,”’ ‘‘Arcolite.’’ 

Continental-Diamond Fibre Co., Newark, Del. 
“Dilecto,’’ ‘‘Dilophane.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming- 
ton, Del 

General Electric Cx Section P-8911, Plastics Dept., 
Pittsfield Mass “*Textolite,”’ ‘“Mycalex’’ (‘‘Cetec’’ 
Cold Mold) 

General Plasti s, Inc., 1612 Walck Road, North Tona- 


wanda, N. Y 
Gorham Co., Pla 


‘““‘Durez.”’ 
Division, 


stics 


Providence, R. I. 


Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoi 

Nationa Vulcanized Fibre Co., Wilmington, Del. 
‘‘Phenolite.’ 

Norton Laboratories, Inc., Lockport, N. Y. 

Resinox Corp., 230 Park Ave., New York, N. Y 

Richardson C« Melrose Park (Chicago), Tl. ‘‘Insu- 
r k oe 





Synthane Oaks, Pa. t 
Tavior Fibre Co., Norristown. Pa. 
Waterbury Button Co., 30 River, 


Corp., 


Waterbury, Conr 


Westinghouse Elec, & Mfg. Co., Micarta Div., Traf- 
ford, Pa **Micarta.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del., 
“‘Ohmoid.”’ 

PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. S2nd Ave., 
Cicero, Ill 

National Carbon Co., Inc., Carbon Sales Division, 


Cleveland, O. 
Ohio Carbon Co., 
Superior Carbon 

Cleveland, O. 
Trent Co., Harold E., 


12508 Berea Rd., 
Products, Inc., 


Cleveland, O. 
9115 George Ave., 
619 N. Pa. 


54th, Philadelphia, 


PLATING ANODES. 
PLATING GENERATORS 


Electric Specialty Co. 213 South, Stamford, Conn. 
Kendrick & Davis Co., Lebanon, N. H. \ 


See Anodes. 


PLATINUM 

Baker & Co., Inc., 54 Austin, 

Wilson Co., H. A., 105 
**Wilco.”’ 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, 
Diamond Braiding Mills, Chicago Heights, Ill. 


Newark, N. J. 
Chestnut, Newark, N, J. 


Til. 


General Cable Corp., 420 Lexington Ave., New York, 
MF. 

General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. **Ge-F lex.’ 
“‘Tell-tale Tap.’’ **Unicord.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 723 Nicoll, New Haven 
Conn. 


PLUGS, Attachment 


Allied Elec. Products Co., Inc., 76 Coit, Irvington, N. J. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 


Relden Mfg. Co., 4633 W. Van Ruren, Chicago, III. 


General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 

Royal Elec. Co., Inc., 95 Grand Ave., Pawtucket, R. I. 


PLUGS & SOCKETS, Single Contact 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
POINTS, Contact 
Molybdenum, Platinum, Silver, Tungsten, Special 


Alloys. 


Baker & Co., Inc., 54 Austin, Newark, N. J. 


Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, I] 

General Plate Co., Div. of Metals and Controls Corp., 


30 Forest, Attleboro, Mass. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J- 
**Wilco."’ 

PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Tre nton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 


Universal Clay Products Co., Sandusky, O 


POTENTIOMETERS. See Resistors, 
Radio Control. 


POTS & LADLES, Melting 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
‘Triplex.’ 


Trent Co., Harold E., 619 N. 54th, 
PRE-FINISHED METALS. 


Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., 


Philadelphia, Pa 


See Metals, 


Dayton, O. 


PUSH BUTTON STATIONS. See 
Switches, Remote Control. 
PYROXYLIN COMPOUNDS. See Plastics. 


OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 

PLATINUM. See Points, Contact. 

RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 

RECTIFIERS, Current 

R-L Electric Mfg. Co., Dent. A. St. Louis. Mo. 

General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Raytheon Mfg. Co., Elecl. Equipment Div., Dept. M 
Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E, Pitts- 
burgh, Pa. 


REFRACTORY PORCELAIN. 


mics; Cores, Resistor; 


REGULATORS, Speed. 
Motor. 


See Cera- 
Porcelain. 


See Controllers, 


ELECTRICAL MANUFACTURING 





SMOOTH cr voirace 


AMERTRAN'S NEW TYPE 
OOM Mc trae sco 
vides the ideal method for 
controlling voltage in A.C. 
circuits. It is a continuously 
variable auto transformer offer- 
ing high efficiency, good 
Te TEL Mire Mitt) tits aL} 
moderate cost. Available for 
single or three phase loads 
10Kva. and smaller, on 115 
ae Om Ae 


Pulp Products Department Write for Bulletin 51-1 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €&.Wacker Drive. Chicago. Ill. 



















AMERICAN TRANSFORMER CO. 
178 Emmet St. Newark, N. J. 








The charming new rooms in Hotel McAIl- 
pin are completely new. New carpets, drap- 
eries, furniture and fixtures make each room 
a restful haven of comfort and beauty. 
Aside from its great convenience of loca- 
tion, its excellent service and famous fine 
food, Hotel McAlpin maintains its equip- Suspension 
ment “in the modern manner.” On your next 
visit, stop at the McAlpin ... enjoy real Convenience 
luxury at low cost. 

John J. Woelfle, Mgr. 





Construction - 
Ornamentation 







* BABY 


HOTEL M°ALPIN © a 
ea ical BEAD CHAIN 
NEW YORK IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
ea + 


ROOMS with BATH from 
$250 $4.00 $450 TWIN THE BEAD CHAIN MANUFACTURING CO. 
SINGLE DOUBLE 


BEDDED 





*TRADE MARK REG. BRIDGEPORT, CONN. 


U. S. PAT. OFF. 


JANUARY, 1938 








PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 





Office, Portland, Maine 


LOWER COSTS 








come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 
both time and material. 

Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Also made in Acid-Core and specials in various alloys, 
core sizes and gauges. 

EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 


Re 





0, ILL. 


SCREW MACHINE 
PRODUCTS 


and 


METAL SPECIALTIES 


Superior Workmanship 
in brass or steel. Send 
specifications for an 
estimate. No obliga- 
tion. 


LINDEN & CO. Inc. 


891 BROAD STREET 
PROVIDENCE, R. I. 





SS 


AREMEGSRLBEULELAEEA) 


ZZ — =— 
STRUTHERS DUNN, Inc. 
TEEPN. Juniper Street, Philadelphia, Pa. 





112 











REGULATORS, Temperature 





See also Controls & Valves, Temperature; Thermo- 
st ats 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa A Division of Minneapolis-Honeywell Regu- 
lator Ce 

Dunn Struthers, 138 N. Juniper, Philadelphia, 
Pa . i 

Mercoid or 4201 Belmont Ave., Chicago, III. 

Wilcolator Co., Newark, N. J. 

REGULATORS, Voltage 

American Transformer Co 178 Emmet, Newark, N. J 
Transtat 

Genera Radi ( 30) «State Cambridge Mass. 
Varia 

H-B Instrument Co., Inc 2531 N. Broad, Philadel- 
phia, Pa 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more Il 

Raytheon Mfg. Ce Elecl. Equipment Div Waltham 
Mass. 

United Transformer Corp., 72 Spring, New York, 
se **Varitran.”’ 

Ward Levaard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Cc 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1019 W. Van 
Buren, Chicage Tl. ‘‘Autelco,’’ ‘‘Strowger.’”’ 
Arrow-Hart & Hegeman Electrie Co., Hartford, Conn 

Brown Instrument Cx 4466 Wayne Ave., Philadelphia 
Pa 4 Division of Minneapolis-Honeywell Regu- 
lator Co 

Dunn, In Struthers, 138 N. Juniper, Philadelphia 
Pa Mid Getts.’’ 






Eagle S 


Corp., Moline, Il. 


General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicage 11! 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago 
Ill. 

Hart Mfg. Co., Hartford, Conn ‘“‘Diamond H.” 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia Pa 

Kurman Ele Ce 239 Lafayette, New York, N. Y 
Mercoid Corp 4201 Belmont Ave., Chicag Til 
United Cinephone Corp., 43-37 33rd Long Island 
Cry; N.Y. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Ele & Mfg. Co., 7-N, E. Pittsburgh, 


Pa. 

Weston Elec! Instrument Corp 582 Frelinghuysen 
Ave Newark, N. J 

Wilcolator Co., Newark, N. J 

RESISTORS, Power Circuit 

Allen-Bradley Cc 1309 S. First, Milwaukee, Wis. 


General Electric Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

International Resistance Co., 401 N 3road, Phila- 
delphia, Pa 

Ohmite Mfg. Ce 4843 Flournoy. Chicago, 111. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 





Attenuators Fixed Resistors Rheostats Potenti- 
ometers 
Aerovox Corp 70 Washington, Brooklyn, N. Y 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Radio C¢ 30 State, Cambridge, Mass 
Hardwick Hindle Inc., 140 Pennington, Newark 
i ae 
International Resistance C« 105 N. Broad, Phila 
delphia, Pa 
Muter Co 12 S. Michigan Ave., Chicago, Tll 
National Fl Controller Co., 5309 Ravenswood 
Ave Chi eo, su 





Ohio Carbon Co., 12508 Berea Rd., Cleveland. O. 
Ohmite Mfg. Co., 4843 Flournoy, Chicago, II. 
Shalleross Mfg. Ce Collingdale, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio C« 30 State, Cambridge, Mass 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

National Electric Controller Co., 5309 Ravenswood 
Ave Chicago, Il 

Ohmite Mfg. Co 4843 Flournoy, Chicago, TI1. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittshurgh. 
Pa 


RHEOSTATS, Electroplating 
du Pont de Nemours & Co., Inc., E. I., Wilmington, 
Del. 


RHEOSTATS, Radio. See Resistors. 
Radio Control. 


RIVETING MACHINES. See Machines, 
tiveting. 


RIVETS 

Blake & Johnson Co.. Waterville, Conn. 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 
Waterbury Button Co 30 River, Waterbury, Conn 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Cicero P. O., Chicago, III. 


R.P.M. COUNTERS. See Tachometers. 


SCREW DRIVING MACHINES. See 
Machines, Screw-Driving. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum (Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 


Sarnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Blake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co Lansdale, Pa. 

Linden & Co., In 891 Broad, Providence, R. I. 


Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self-Tapping, Sheet Metal and 
Cap 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. Y. 


SCREWS, Set 

Blake & Johnson Co., Waterville, Conn 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. ¥. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave, 
Chicago, Ill. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
N. ¥. 


SEALS, Oil 
Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chi- 


eago. Tl. 
Gits Bros. Mfg. Co 1840 S. Kilbourn Ave Chi 
cago, Ill 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Clevelaad, O 


SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Iron 
American Rolling Mill Co 121 Curtis, Middletown, 
0 “‘Armco.”’ 


SHEETS, Steel 

American Nickeloid Co 12 N. Second, Peru, Tl 
(Pre-finished) 

American Rolling Mill Co 121 Curtis, Middletown 
oO. ‘‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, ITI. 
tyerson & Son, Inc., Jos T., Chicago, Ill. 


SHELLS, Screw Socket 

Patton-Macguyer Co., 17 Virginia Ave., Providenee, 
. %, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn, 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. 
““Sil-Fos.”’ 

Wilson Co., H. A., 105 Chestnut, Newark, SN. J. 
**Wilco.”’ 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, 
Varnished. 


SLOT INSULATION. See Paper, Insu- 
lating; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Electronic Tube 
Electronic Mechanics, Inc., 201 E. 12th, New York, 
mee 


SOCKETS, Lamp 

Arrow-Hart & Hegeman Elee. Co., Hartford. Conn. 

General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicage, 


SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp., 
30 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 


Fos. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“*Wilco.”’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 


ELECTRICAL MANUFACTURING 











MACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


SINCE 1849 














irs EHEAD 
Est. 1903 





























INCREASE THE 
SALEABILITY OF 
YOUR PRODUCTS, 











JANUARY, 1938 


Reliable Source for 


STAMPINGS 


For 35 years Whitehead has been solving the 
hardest stamping problems. Skilled labor 
and the latest equipment plus these years of 
experience enable Whitehead to give you 
better stampings at lower cost. Send your 
specifications to Whitehead for an estimate. 


Catalog on Request 


HITEHEAD STAMPING CO. 


1675 West Lafayette Blvd. 


















tion wire size). 


BURNDY 


ENGINEERING CO., INC.+ 459 E. 133d ST., NEW YORK,N.Y. 


Detroit, Mich 


Address Dep't. M for free 
sample of Scrulug (men- 


WATERVILLE, CONN. 


Ze@O7 AUTOMATIC 


EAS 


TIME—OIL—WORRY 
OPTOMATICS and LEVOMATICS 


maintain a constant !evel of oil in ring 
and ball bearings. 

The DRIP-DROP is a thermal oiler 
dropping oil on the bearing from the 


’ top exactly as needed. 


TRICO FUSE MFG. CO. WRITE 
| MILWAUKEE, WIS., U.S. A. FOR 
LITERATURE 





WIRE SPRINGS 


AND SPECIALTIES 


ALL SIZES 


Se S 
ra Tete Ie 
ae lf 


SEND US YOUR INQUIRIES 


a 


rae ia 2 CLEVELAND, OHIO 





HH & SEALED 

=\ SWITCHES 
HALF 
SIZE 





For accurate con- 
trol. A stationary vapor-proof 
switch that operates in any position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 





halal ae Ng oa 
Almo MERCURY SWITCHES 



















We offer manufacturers of 
electrically powered and con- 
trolled machines a large assort- 
ment of mercury 
switches in all 
sizes and in all 
shapes—for every 
purpose, 


ALMO MFG. CO., 475 Washington St., Newark, N. J. 


— ee 





MERC 
ots SWI vas 


DEPENDABLE E 
REASONABLE 


Write for Literature 


E. MACHLETT & SON 


222 E. 23rd ST. NEW YORK, N. Y. 


gil ea 








POWREX 


MERCURY SWITCHES 






Write for 
Catalog! 





( Electric Co., Section Q-8191, Appliance and 


"Mieehas lise Dept Bridgeport, Conn. 

SOLDERING IRONS. See Irons, Solder- 
ing. 

SOLDERING POTS. See Pots and Ladles. 

SPEED INDICATORS. See Tachometers; 


also St roposcopes. 


SPEED REDUCERS. See ‘‘Motor Speci- 
fications for Designed-in Power Appli- 
cations’’, elsewhere in this issue. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace 
Bristol, Conn. 
Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co, Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Timms Spr 


, Div. of Associated Spring Corp., 





ng Co., 4000 Taylor, Elyria, O 


SPROCKETS 
Cullman Wheel ¢ 1328 Altgeld, Chicago, Ill 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Emblem Co., Inc., Box No. 116R, Utica, 
ae 


tarnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Micl 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Linden & ¢ Ir 891 Broad, Providence, R. I 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


Co., Div. of Associated Spring Corp., 
k Washer Co., 2533 N. Keeler Ave., 


Co., H. B., Battle Creek, Mict 
nner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind 
Whitehead Stamping Co., 1675 W. Lafayette Blvd 
Detroit, Mich. 


STAMPINGS, Small, Non-metallic 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

Lincoln Fibre & Specialty Co., Newport, Del. 
Richardson Co Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norrist 

Wilmington Fibre Speci 





wn, Pa 
ty Co., Wilmington, Del. 








STARTERS, Motor. See Controllers, 
Motor 


STEEL BARS & SHAPES 
American Steel & Wire C Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet 

Cinaudagraph Corp., Magnet Steel Div., Stamford, 
Conr ““Nipermag.”’ 

Simonds Saw & Steel Co., Lockport, N. Y. 

STEEL SHAFTING, Screw Stock 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 
Mill 


American Rolling Co., 121 Curtis, Middletown, 
hes 





Carnegie-TIllir Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Ryerson & Son, Inc., Jos. T., Chicago, Ml. 


STEEL, Stainless 
Acme Stee ( 2852 Archer Ave Chicago, Il 


(Strip Superstrip 

Americar tolling Mill Co 121 Curtis, Middletown, 
oO Strips, Sheets, Plates.) ‘‘Armco.’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary 

Ryerson & Son, Inc., J T., Chicago, Il) 


Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 





Acme St 2 Archer Ave., Chicago, Ill. (Cold 
r t Rolled Galvanized, Colored, Striped.) 
Nickeloid Co., 12 N. Second, Peru, Ill 
R Mi ( 121 Curtis, Middletown 

Armec 
American Steel & Wire ( Rockefeller Bldg., Cleve- 
land, O United State Steel Corp. Subsidiary.) 





Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Hot Rolled.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Bright Finish, Zine 
Coated, Copper Coated.) “*Thomastrip.’’ 


STRAIN RELIEFS, Cord 
Ladd Co., George, 118 Amsterdam Ave., Passaic, N. J. 
**Clickon.’’ 


STRAPPING, Box 
Acme Steel Co., 2852 Archer Ave., Chicago, Ill. 


STRIPPERS, Wire 


Pyramid Products (C«¢ 2309 S. State, Chicago, I. 
Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, 
Ohio. 


STROBOSCOPES 
General Radio Co., 30 State, Cambridge, Mass. 
*‘Edgerton,’’ ‘‘Strobotac.’’ 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
McGill Mfg. Co., 300 indiana Ave., Valparaiso, Ind. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec Co., Hartford, Conn. 

General Elec. Co Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Ce 7-N, E. Pittsburgh, 
Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
ra 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington, Newark, N. J. 

Brown Instrument Co., 4466 Wayne Ave., Philadel- 
phia, Pa. (A Division of Minneapolis-Honeywell 
Regulator Co.) 

Durakool, Inc., 1087 N. Main, Elkhart, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Ho- 
boken, N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Machlett & Son, E., E. 23rd, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
Powrex Switch Co., 190 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Electronic Mechanics, Inc., 201 E. 12th, New York, 
M.. %. 

Muter Co., 1255 S. Michigan Ave., Chicago, Il. 

Shallcross Mfg. Co., Collingdale, Pa. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. *““Dunco.”’ 
General Electric Co., Dept. 6-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 
Heineken Machinery Corp., 95 Liberty, New York, 
N. Y. (Sealed Type.) 








SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


SYNTHETIC RESINS. See Plastics 
TACHOMETERS 


Brown Instrument Co., 4466 Wayne Ave., Philadel- 
phia, Pa. (A Division of Minneapolis-Honeywell 
Regulator Co.) 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til 


Sticht & Co., Herman H., Dept. EM., 27 Park Pl., 
New York, N. Y 

Veeder-Root, Inc., Hartford, Corn 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Dept. 9-393, Newport, Ky. 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Il. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 
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NC) tO) 


SELF-STARTING SYNCHRONOUS 


\/ 
MW) Eto 
75 IN 


13 ‘ 
CT 


Proctically all speeds can 
be supplied in the same 
size motor unit from 1 
Revolution Per Day to 3 
Revolutions Per Second. 
This hysteresis shaded pole 
type Haydon motor is par- 
ticularly adapted for in- 
dustrial clocks, recording 
instruments, time switches 
ond advertising displays. 
Synchronous _ self-starting, 
compact and easily mount- 
ed, it has an enclosed coil, 
oil sealed gear train and 
two bearings for the out- 


Actual put shoft. 


Size 


HAYDON MANUFACTURING CO., INC. 


MA a meu ata) 





HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


Hard, Tough, 
Rugged and 
withstands 
hermal 
Shock. Any 
Size. Any 
Shape. 


re Samples for 
INSULATION testing and 

= (. — price esti- 
3 mates fur- 
nished upon 


request. 


7 Quality 


APPLIANCES 


THE LOUTHAN MANUFACTURING CO. 


Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 














TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 


JANUARY, 1938 
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UNDERWRITERS 
LABORATORIES 
INSP. CORD 


If You Do Not 
Receive Prompt 
Service on Your 
Cord Set Orders 


Try Us 


We Deliver! 


DIAMOND BRAIDING MILLS 
CHICAGO HEIGHTS, ILLINOIS 
ire ene coh ac LeM 3 


” 
eee poner ok 












Holtzer-Cabot Motors 


built to fit the job... 





A custom-built job by Holtzer- 
Cabot means perfect perform- 
ance—electrically and mechan- 
ically. Difficulties usually en- 
countered in the use of stock 
motors for specialized jobs are 
Write 


today for full information. 


avoided with H-C motors. 


THE HOLTZER-CABOT 
ELECTRIC COMPANY 


125 Amory Street, Boston, Mass. 







CHICAGO 





NEW YORK PHILADELPHIA 



















For identifying Wires 
Parts, etc. Embossed 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. Allsizes and 
styles. Write forfree samples and prices 


NATIONAL 'BAND & TAG CO. 


Dent. 9-393 Newport, Kentucky 





















FIMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 


and Compounds 








| IMPERVIOUS VARNISH CO. 
Ii Koppers Bldg., Pittsburgh, Pa. _jl 
= ect Wa 





CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





STRUTHERS DUNN, INC. 
138 N. Juniper Street Philadelphia, Pa. 


hig PEAY I 














TAPE, Mica 


Continental-Diamond Fibre C¢ Newark, Del 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Il 

Mica Insulator Co., 200 Varick, New York, N. Y. 

TAPE, Rubber and Friction 

General Electric C« Section Q-S191 Appliance and 
Merchandise Dept Bridgeport, Conn **Paragon.”’ 

Insulation Manufacturers Corp., 565 W Washington 
Bivd., Chicago, Ill 

Mica Insulator C 200 Varick, New York, N. Y 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 

TAPE, Varnished Fabric 

Acme Wire ¢ New Haven, Conn 

General Electri cr Section Q-8191 Appliance and 
Merchandise Dept Bridegport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 








Blvd., Chicago, Ill 

Irvington Varnish & 

Mica Insulator Cc 

Westinghouse Elec. 
Pa. 


Insulator Co., Irvington, N. J 
200 Varick, New York, N. Y. 
& Mfg. Co., 7-N, E. Pittsburgh, 


TAPPING MACHINES. See 
Tapping. 

TERMINALS, Plain and Locking 

Shakeproof Lock Washer Cc 2533 N. Keeler 


Chicage Ill 


TERMINALS & CONNECTORS 


Machines, 


Ave., 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill (For Fuses.) 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


Waterbury Sutton Co., Washington Ave., Waterbury, 
Conn 

TESTERS, Coil 
See also Instruments 

Clough-Brengle Cx 2813-H W. 19th, Chicago, Tl 
Oscillographs. ) 

Sticht & Co., Herman H., Dept. EM., 27 Park PI., 
New York, N. Y (Oscillographs. ) 

Sundt Engineering ( 4252 Lincoln Ave., Chicago, 
Ill Neor 

Weston Ele Instrument Corp., 582 Frelinghuysen 


Ave., Newark, N 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East 
New York, N. ¥ 


THERMOSTATIC METAL. See 
Thermostatic. 


End Ave., 


Metal, 





THERMOSTATS 
Arrow-Hart & Hegeman Elec. Ce Hartford, Conn. 
Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 
Brown Instrument Co 4466 Wayne Ave., Philadel 
I a Pa A Division of Minneapolis-Honeywell 
ils Cr 
Struthers, 138 N. Juniper, Philadelphia, 
General Electric ¢ Schenectady, N. Y 
Hart Mfg ¢ Hartford, Conr “Diamond H.”’ 
H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 
Mereoid Corp 4201 selmont Ave Chicago, Ill 
Pyrothern Sensatherm,”’ ‘‘Vasaflame.’’ 
Wilcolator Ce Newark, N. J 


TIMING DEVICES 





Allen- Bradle ( 1309 S. First Milwaukee Wis 

Barber Colman Cc Rockford, Ill 

Dunr Ine Struthers, 138 N. Juniper, Philadelphia 
Pa 

Eagle ‘orp., Moline, III **Microflex.’’ 

General ( Dept. 6E-201, Schenectady. N. Y. 

Hart Hartford, Conn “Diamond H.”’ 

Sticht ( Herman H., Dept. EM., 27 Park PI., 
New York. N. Y¥ 

Thompson Clock Co H. C sristol. Conn 

United Cinephone Corp., 43-37 33rd, Long Island 
Cir. ms. = 

Ward Leonard Ele Co., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Ce 7-N, E. Pittsburg! 
Pa 

TOOLS & JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, 


me 


TRACING PAPER. See Paper & Cloth, 
Tracing. 

TRANSFORMER CORES. See Cores, 
Transformer. 

TRANSFORMERS 

For built-in applications to electrically operated 
machines, appliances and equipment. 

American Transformer Co., 178 Emmet, Newark, N. J 

Davis & Ce In Dean W 549 OW Fulton, Chi 
cago, Ill 

General Electric Co Section Q-8191 Appliance and 
Merchandise Dept., Bridgeport, Conn 

General Radio C« 30 State, Cambridge, Mass. 
“*Variac.’’ 

United Transformer Corp., 72 Spring, New York, 
N. Y. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 


Ward Leonard Elec. Co 
Westinghouse Electric 
burgh, Pa. 


34 South, Mt 
& Mfg. Co., 


Vernon, N. Y. 
7-N, E. Pitts- 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co 801 
Wayne Ind Square, 


Glasgow 
Rectangular, 


Ave., Fort 
Round Shapes.) 


TUBING, Brass & Copper 


Iisco Copper Tube & Products Inc., Dept EM., 
5629 Madison Rd., Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
TUBING, Laminated Phenolic 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 


lulak.’ 
Formica Insulation Co., 
cinnati, O. 


4638 Spring Grove Ave., Cin- 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 
General Electric Co., Section P-8911, Plastics Dept., 


Pittsfield, Mass **Textolite.’’ 


Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘“‘Insu- 
rok."’ 

Synthane Corp.. Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford. Pa *“Micarta.”’ 

Wilmington Fibre Specialty Co., Wilmington, Del., 
Ohmoid.’’ 

TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., ‘402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Lincoln Fibre & Specialty Co., Newport, Del 

National Vulcanized Fibre Co., Wilmington, Del. 
“*Peerless,”’ “‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


*‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBING, Varnished Fabric (Spaghetti) 


Brand & Co., Wm., 268 Fourth Ave., New York, 
ms th oe 

General Electric Co Section Q-8191, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chieago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


Empire.”’ 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 

TUNGSTEN 
Wire, Rods, Sheets, Special Shapes 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’’ 

Fansteel Metallurgical Corp., North Chicago, Il] 


UNDERCUTTERS, Mica. 
Machines & Tools. 


See Slotting 


UNITS AND ELEMENTS, Resistance 
Heating 
General Electric Co., Schenectady. N. Y¥ 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Warren Elec. Appliance Co., Warren, Ta. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 

Wiegand Co., Edwin L., 7530 Thomas Bivd., Pitts 
burgh, Pa “‘Chromalox.’’ 

UREA COMPOUNDS. See Plastics. 


VACUUM SWITCHES. See Switches, 
Vacuum. 

VALVES, Control. See Controls and 
Valves, Temperature. 


VARNISH, Insulating 


Acme Wire Co., New Haven, Conn. 


Dolph Co., John C., 168 Emmett, Newark. N. J. 
“‘Chinalak,’’ ‘‘Electric Lacquer,’’ ‘‘Synthite.’’ 
General Electric Co Section Q-8191 Appliance and 
Merchandise Dept., Bridgeport, Conn ““Glyptal.”" 
Impervious Varnish Co., Koppers Bidg., Pittsburgh, 

Pa 
Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 


Irvington Varnish & Insulator Co., 
**Harvel."’ 

Mica Insulator Co., 
“*Linolac."* 

Sherwin-Williams 


Irvington, N. J. 
200 Varick, New York, N. Y. 


Co., Cleveland, O 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

VITREOUS ENAMEL ‘RESISTORS. See 
Resistors, Power Circuit. 

VOLTMETERS. See Instruments. 

VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 

WASHERS, Felt 

Felters Co., 210 South, Dept. EM., Boston. Mass. 

Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 


American Nut & Bolt Fastener Co., Pittsbuigh, Pa. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Rristol, Conn. 


Beall Tool Co., East Alton, Il. 
Butcher & Hart Mfg. Co., Toledo, O 


Eaton Mfg. Co., Massillon, O. 
Hobbs Mfg. Co., Worcester, Mass. 
National Lock Washer Co., Newark, N. J., and Mil- 


waukee, Wis. 


ELECTRICAL MANUFACTURING 





MOISTURE 


PROOF 
PORCELAIN 








VITROLAIN 


Presenting a surface impermeable to moisture and with exceptional 
dielectric and mechanical strength. Vitrolain finds many applications 
where high humidity is encountered. Send your specifications for 
quotation. 


Makers also of e 
THERMOLAIN 
LAVOLAIN 
COMMERCIAL OMPANY 


NEW JERSEY 


PORCE 


WHITE TRENTON 
and NU-BLAC 








MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


MICRO 
SWITCH 





Solve Your 
Out-of-Ordinary 
Electric Contact 
Problems— 
A new super-sensitive Micro 
Switch Operating pressure, 8% 
oz.; release pressure, 6% o02.; 
movement differential 0.0003”. 
Type Zz For thermostat, flame and fan con- 
1 Heater Loads 1200 watts up to 6C€0 volts In- trol in Air Conditioning; in 
ductive loads, solenoids, relays, ete., A.C metal housings for limit stops in 
2 Operates on 0.0002” to 0.0003 movement Machine Tools; for thermostats 
(Triple zero)—S8% oz. pressure in Incubators; for controls in 
3 Can be used in any position—vibration resistant. Instruments; for stops in Busi- 
$60 or more snaps per minute—millions of ness Machines; and hundreds of 
operations other uses Write for specifica- 
5 Underwriters’ Laboratories listing and Ontaric tions and recommendations cover- 
H.E.P.C. approval. Size 1 15/16” x 27/32” ing Z Switch applications 
= 11/16” 


CORPORATION 


FREEPORT, ILL., U. S. A 


MICRO SWITCH 


1 EAST SPRING STREET 








PRESTO?! AND THEY'RE ON! 
jae jaPtiese” WIRE 
SE CONNECTORS 


SKIN WIRES then SCREW ON 
THAT’S ALL! 

No tape—no solder—yet greater conduc- 

tivity than the wires it joins. 


CUTS COSTS—speeds production, reduces 
labor, eliminates purchase of solder and tape 
material. 


Better Electrically—Stronger Mechanically. 
Unaffected by heat, cold or moisture. Fully 
> geile by Underwriters’ Labora- 
tories. 


Write for samples — Millions in use! 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Illinois 











JANUARY, 1938 



























Made to order Cold Upset and Rolled Thread 
products by Progressive are assurance against 
time and labor troubles in assembly operations. 
It will pay you to consult our specialists before 


GatSSve slacing your next order. Their suggestions ma 
Bi) | gy gg y 
PROMCO show youthe way to greater fasteniag economy. 
. Ss 


ERAN? 


Tom come 


rena ae 


pe ee Be de Mee es 


Complete oiler depend- 
ability, with clear vision 
and no danger of broken 
glass — all are in the 
GITS unbreakable Oiler. 
Special designs built to 
your specifications. 


Send for our new 
general catalog. 


1840 S. Kilbourn Ave. Chicago, II1. 
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WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


EYELETS—Regular and Special 





curately rolled for fuse elements it. I. “Leesona,”” ‘“Duo-Mati 


ZINC—Strip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 









Phi phia Steel & Wire ¢ G n, Phila., 
Pa 
0 k Wa ( Newark, N. J 
Lock Wa ( 2 N. Keeler Ave 
f TH 
Thom 


on-Bremer Co., 1640 W. Hubbard, ¢ i I 


Wash 1 Co., Worcester, Ma 


WASHERS, Metallic 


Hubbard Spring Co., M. D., 690 Central Ave., Tor 
tiac, Mich. 
Whitehead Stamping Co., 1675 W. Lafayette Blvd 


Detroit, Mich. 


WASHERS, Non-metallic. See Fibre, 
Vulcanized; also Plastics; also Cera- 


mics. 


WAX AND COMPOUNDS 


aling and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 


ment. - 
Dolph Co., John C., 168 Emmett, Newark, N. J 
‘ 


eral Electric Co., Section Q-8191, Appliance and 


Merchandise Dept., Bridgeport, Conn 


Mica Insulator (¢ 200 Varick, New York, N. Y. 
Sauereisen Cements Co., 32 Sharpsburg, Pittsburg, Pa 


WHEELS, Blower 
Janette Mfg. C 556 W. Monroe, Chicago, Ill 


Torrington Mfg. Ce Torrington, ¢ 

WINDING MACHINES, Coil 

Belden Mfg. C« 1633 W. Van Buren, Chicago, Tl 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
re | 

Potter & Rayfield, Inc., Hemphill Ave., Atlanta, Ga. 


..- Never before 


stripping FLEXIBILITY? 


Various types of knives and kinds of cutting agencies available with this 
wirestripper enable it to GROW to meet your needs. Add that advantage 


to the reports of owners that 


WIRE, Bare 
nur Copr 


Alur or Bronze, Steel, Iron. 








Tu 
A ¢ Bldg., Pitts- 
Al eled Magnet Wire Co., Port Huron 
Am 1 & Wire Co., Rockefeller Bldg., Cleve- 
United States Steel Corp. Subsidiary.) 
Re ( 4 W. Van Burer Chicago, Ill. 
G Corp 420 Lexington Ave., New York 
R sons { John A., Trenton, N. J 
KtKor Cable Cory ) Ridge tome, N. Y 
s Mf Co., ¢ Mill, Waterbury, Conn. 
WIRE, Copper Clad 
Callite Product Division, Eisler Elec. Corp., 7 


Union City, N. J. 


WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547 39th 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York 

iw Ke 

WIRE FORMS 

American Steel & Wire Co., Rockefeller Bldg., Cleve 














land, O (United States Steel Corp. Subsidiary. 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mict 

Hunter Pressed Steel Co., Lansdale, Pa 

Roebling’s Sons Co., John A Trenton, N. J 


Raymond Mfg. Co., 
Corry, Pa. 


Timms S g C 4000 Taylor, Elyria, O. 


WIRE, Insulated 
See Cable Heavy Duty; Cord, Flexible.) 
American Enameled Magnet Wire Co., Port Huron 










. Rockefeller Bldg., Cleve 


Van Buren, Chicago, Ill 


Heights, Ill. 


Ave., New York 
**Mid-Rip.”’ 


such wire- 


SPEEDCRAFT 


@ Write today for literature—and 
mendation. No obligation. 


THE WIRE STRIPPER CO. 


1727 EASTHAM AVE°E.CLEVELAND, OHIO. 





Insulated Wire STRIPPER 


pays back from 2 to 12 times its cost in the very first year, and you just know 
it must have EVERYTHING in the way of features. Yes, and not the least 
of them is the Hinged Cover which alone saves many dollars. 


_SPEEDCRAFT 
VheWire Stripper that 








Grows to 


appliances 


appliance 


send samples for recom- 


CABLE SP 


Div. of Associated Spring Corp., 


Steel Corp. Subsidiary.) 


le Co Dorchester, Mass. 


Brookfield, Mass. 


DON'T 


A small domestic appliance when equipped 


Such cords will operate satisfactorily on 
designed to drop the voltage to one-third of 
the original value. These cords extend or 
replace the original attachment cord on the 


correct voltage for the appliance. 


G A\/ MANUFACTURING CO., INC. ||, 
IT] DEPT. K Hi 
BROOKFIELD, MASS. | 





General Electric Co., Section Y-9812, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘“‘GE Flex,’’ 
Deltabeston.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 
Rockbestos 
Conn, 

Roebling’s Sons Co., John A., Trenton, N. J. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 
Winsted Division Hudson Wire Co., Winsted, Conn 


WIRE, Magnet 

Acme’ Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, 
Mict **Vega-Chromoxide,”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
ind, O (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Cotenamel,”” ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
a 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 723 Nicoll, New Haven 
Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 

Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J.  ‘‘Tophet,’’ 
Cupron,”’ ‘*‘Fecraloy,’’ *‘Hilo,”’ **Cobanic,”’ 
**Radiocarb,”’ ‘‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J., 
**Advance,”’ ““Hytemco,’’ **Nilvar,’’ 
““Comet,”’ “Gridnic,”’ **Radioohm,’’ 
Midohm,’’ ‘‘Lohm,’’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Co 
pel,’’ ‘‘Chromel-Alumel.”’ 

Jelliff Mfg. Corp., C. O., 
thal.’’ 


WIRE, Round Edge Flat 
American Nickeloid Co., 12 N. Second, Peru, Il 
Pre-finished Metals) 


WIRING ASSEMBLIES. See Flexible 
Leads and Wiring Harnesses. 


ZINC 

New Jersey Zine Co., 160 Front, New York, N. Y. 
“‘Horse Head.’’ 

Piatt Bros. & Co., Waterbury, Conn. (Fuse Metal, 


Products Corp., 


‘ 


23 Nicoll, New Haven, 








*‘Nichrome,”’ 
‘*Magno,”’ 
**‘Ohmax,”’ 


Southport, Conn. ‘‘Kan- 





TRANSFORMERS 


until you’ve investigated resistance cords || 


A with the proper resistance line cord can be 
Meet : 
n ] operated on foreign voltages (200 to 250 | 
emands volts). A resistance extension cord can be 
designed to adapt any small electrical ] 

device to higher voltage. \| 


up to 60 watts, and may be 


at the same time providing the 
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It's NEW | 
and its aS 


The Stokes’ completely Automatic Molding 
Machine was a sensation at the recent 
Chemical Show... spectators surrounded it 
four and five deep to watch it perform. 


If you failed to see it send for complete 
information on the molding machine that 
makes short runs profitable . . . that uses 
inexpensive single-cavity positive type 
molds ...that is completely automatic, re- 
quires no operating attention...that makes 
dozens of molded parts per kilowatt of 
power consumed...the machine that cuts 
costs materially on a wide range of simple 
parts. Ask for new folder No. 709 and 
souvenir rule molded at the show. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, 
St. Louis, Los Angeles, San Francisco 





In Selecting Copper 


Alloys 


By W. R. HIBBARD 


Assistant Metallurgist, American Brass Company 


Significant facts about the most widely 
Not only 


may essential current carrying parts of 


used high conductivity alloys. 


electrically energized products be speci- 
fied for 
various mechanical characteristics. 


those properties but also for 


AN ARTICLE IN THIS ISSUE ON PAGE 54 


| 


oo RIVETS & SCREWS | 


Made to order in any metal regardless of quantity. 
Copy of our new catalog available upon request. 


JOHN HASSALL, INC. 
400 OAKLAND ST., BROOKLYN, N. Y. 





JANUARY, 1938 


7) by.633 MOLDING EQUIPMENT 
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«x x MOLDED WP 


COST REDUCTION . .. ris toor peso awe 


was molded of Resinox by the Cincinnati Molding 
Company for the Liebel-Flarsheim Company, Cin- 
cinnati, Ohio, manufacturers of electro-surgical 


q apparatus. 


ESThis piece, measuring ten inches over-all and weighing 

a pound, is a striking example of cost saving. Note 
the numerous metal inserts and molded extensions. 
The Resinox organization will assist you in obtaining 
cost reduction on similar design problems. 










RESINOX CORPORATION 230 PARK AVE., NEW YORK 















4" Rheostat 
150 Wotts 
Bulletin 108 


3” Rheostat 
100 Wotts 
Bulletin 107 i's” Rheostat 
30 Watts 
Bulletin HOS 






30 to 150 
5 WATT 


2" aneostet (7 
50 Watts 
Bulletin 106 


RHEOSTATS 


Ward Leonard Ring Type Power Rheostats 
are for use where compactness and practically 
stepless control are required. Ward Leonard 
goes further—it offers a quality rheostat with 
various features . . . double ended stiff metal 
contact arm the construction of which sepa- 
rates the functions of contact pressure and 
current handling . . . special alloy contact... 
“dead” shaft . . . hence freedom from mech- 
anical and electrical trouble and longer life. 
Send for Bulletin 1105. It is of value to you. 


WARD LEONARD 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Bullelin No.1105............. 


ee 
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AJAX BLACK SEMI- 
PLASTIC BAKING VARNISH 


When low viscosity combines with high solid-content 
in an insulating varnish, the vast majority of your elec- 
tric coil varnishing troubles disappear. S-W Ajax Black 
Semi-Plastic Baking Varnish gives you this rare com- 
bination of extreme penetration and solid “‘filling-in”, 
plus certain other features also unusual in a single 
varnish. 

For instance, although a semi-plastic varnish, it rates 
with the leaders in long life under heat, and it will not 
slough in transformer oils as do ordinary semi-plastic 
varnishes. 

Add to this, outstanding tank uniformity and stability, 
a baking flexibility which allows changes in film char- 
acteristics at various stages of baking, and you easily 
see why this unusual insulating varnish can bring new 
efficiency and economy to your electric coil varnish- 
ing operations. For full details, write The Sherwin- 
Williams Co., Cleveland, O., and all principal cities. 


SHERWIN 2?! WILLIAMS 
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INSULATING VARNISHES 
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MOIOR SPECIALISTS 
| Via WL Lat. 


er Rigid Underwriters’ Tests 
ad Prove OHMITE Dependability 


rer With practically stepless resistance variation, Ohmite Wire- Wound 
Vitreous Enameled Rheostats (Underwriters' Laboratories Listed) 
give you smooth, close control not found in other types of power 
Rheostats. More than adequate insulation—nothing to smoke or 
char. The famous Ohmite all-porcelain and metal construction 
means extra Safety and Dependability in your product. Avail- 
able in single or tandem units with straight or tapered winding to 
meet your specifications. Write for Catalog 16. 


Manufacturing Compa 
© 4843 West Floury Street 
Chicago, Ill., Ll S: 


Rheostats + Resistors + Tap Switches 





Since 1920 
BALDOR 
OR ANGLE STEEL 


signing and building ' — 
BETTER MOTORS ee aw 


and has originated and ‘ — shop and office 


7 @ As one of the foremost manufac- 
INT foyer ve many important turers in the country, we are in a 


improvements in motors — to = exceptionally high- Fa 
‘ . ' ' quality steel equipment at attractive 3 
m7 hd sf have TT iet: in 5 prices. Made by skilled workmen, 
Angle Steel products are built to 
last. Illustrated are but two of the 
LO NGI ne lal lk 3 many items in which we specialize. 
} If you have a specific problem, we 
: have ample facilities for designing 
"WET A | and building to order. 


BEITER PERFORMANCE 


Above: Here's a new rigid and sturdy 
type of construction in desks. Top and 
shelf 16-gauge steel, with overall size 
34’ wide, 28’ deep. 44” high at front, 


53” high at back; has drawer 31°’ wide 
by 27" deep and 3! 2‘ high. Complete 
with adjustable shelf and paracentric key 
lock. Finished in olive green lacquer. 


A BETTER MOTOR ee ae 


seat riveted to 34 x 34x 1" angle legs. 
Feet ball turned and formed as part of 
leg. Crossbraced for rigidity, and has 
adjustable steel back. Baked-on olive 
green enamel finish. 


Send for Catalog ED / 


ANGLE STEEL 
STOOL CO. 
232. Oak St., Plainwell, Mich. 
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UNDIVIDED RESPONSIBILITY 


As a motor manufacturer and gear manufacturer all in one, 
MASTER designs, builds, tests and guarantees the complete 
Gearhead Motor as a unit. BUY MASTER and you secure a 
unit that gives you compactness, economy, balanced design 
and undivided responsibility by one manufacturer for long, 


trouble-free operation of the complete Gearhead Motor. 


THE MASTER ELECTRIC COMPANY - DAYTON, OHIO 





Production at Rome, N.Y. and St. Louis, 
Mo. ... with facilities unsurpassed for 


etd ca eta quality control and volume production. 


A near-at-hand District Sales Office 
... backed by Warehouse Stocks in im- 
portant consuming centers. 


» A complete range of sizes, types and 
insulations... manufactured to standards 
under constant check. 


® Unceasing research by the Company’s 
own laboratories and a vast fund of 
data for customers’ special problems. 


Complete metallurgical control from 
the rolling of the bar to the spooling 
of the finished product. 


e A sales-engineering service by which 
a manufacturer's special magnet wire 
problems are given intelligent and 
practical attention. 


GENERAL CABLE 
CORPORATION 


Sales Offices: ATLANTA + BOSTON +- BUFFALO + CHICAGO + CLEVELAND + DALLAS ~«- DETROIT - LOS ANGELES 
NEW YORK «+ PHILADELPHIA + PITTSBURGH - ROME, (N.Y) + ST LOUIS + SAN FRANCISCO «+ SEATTLE «+ WASHINGTON, (D.C ) 





